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DESCRIPTION OF THE FIRST WINGED INSECT FROM THE DEVONIAN BEDS 
OF THE TIMAN 


B. B. RODENDORF 


The geologist Z.1. Tszyu has sent the Institute of Paleon- 
tology, USSR Academy of Sciences, the fossil remains of an 
insect found in the core of a boring drilled in the Ukhta dis- 
trict (Komi ASSR), near the village of Voy-Vozh. The boring 
passed through Upper Devonian rocks, the stratigraphic 
position of the core corresponding to the Upper Frasnian or 
Lower Famennian stages. The great age of these fossils 
makes them worthy of special attention, for until now the 
only known remains of winged insects have been those dis- 
covered in the upper layers of Lower Carboniferous deposits. 
Investigation has shown the structure of this Devonian insect 
to be so peculiar that it cannot be regarded as a representative 
of any known genus or family or even of any known pterygot 
cohort. The description and comparative taxonomy of the in- 
sect are given below. 


Subclass NEOPTERA 


That the insect belongs to the Neoptera is evident from 
the position of the wings, which extend backward and are con- 
nivent. Moreover, there is a discrete anal region sharply 
demarcated by a stout vein; this is characteristic of Neoptera. 


ARCHAEONEOPTERA, cohors nova 


Wing very firm and shining; wing surface with sculpture 
in the form of irregular transverse rugosity and small al- 
veoles, most numerous in midwing. Anal region without veins 
and fairly narrow. Wing triangular, with a well-defined 
terminal margin, with deficient venation and with folds (cor- 
rugations) emerging at the very edge of the wing. One order 
—Archaeoptera, ordo nov. 


The great firmness of the wings and their deficient vena- 
tion sharply differentiates this insect from representatives 
of other Neoptera cohorts. The insect most resembles cer- 
tain Paraneoptera in the poor development of the anal region. 
A similarity with such Polyneoptera as some of the cock- 
roaches (Blattoidea) can also be seen; the absence of exten- 
sive venation, however, sets this group in a category by it- 
self. The Devonian Archaeoneoptera undoubtedly illustrates 
one of the initial stages in the evolution of winged insects: 
the appearance of articulated wings, developing from para- 
nodal dorsal apophyses. Primary wings acquired the 
capacity to make beating movements and developed a shape 
adapted for flight; but the wings still remained firm and 
venation had not yet developed as the basic framework of the 
wing plate. 


Order ARCHAEOPTERA, ordo novus 


Wing with slightly convex anterior margin, discrete and 
fairly blunt apex, convex terminal and straight anal margins 
separated by a terminal angle. Stout and convex but narrow 
C, with SC ranged alongside it, forming a narrow costal 
area; a few simple longitudinal veins in midwing. A stout 
arcuate convex vein (Cu?) in posterior part of wing, separat- 
ing the narrow anal region and emerging at the posterior 
margin of the wing, proximad of the terminal angle. Median 
veins, R and M, flat on top and only slightly convex on lower 
wing surface, readily distinguishable by their dark colora- 
tion. One family—Eopteridae from Upper Devonian. 


Highly characteristic is the wing shape, with its pro- 
nounced aerodynamic adaptations—the straight, firm anterior 
margin, convexo-concave plate and strengthened by ap- 
propriate ''venation,"' in this case corrugation, and the elas- 
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tic posterior margin. The lack of data on the body struc- 
ture makes it impossible to give a more precise account of 
the relationship between the Devonian Archaeoptera and 
other orders. 


Family EOPTERIDAE Rohdendorf, fam. nova 


The vein C is convex on its anterior margin and flat on 
its posterior margin. SC flat. Two longitudinal veins, R 
and M, in midwing, running parallel; R gradually converges 
with wing margin and before its apex is joined to SC and C 
by an indistinct transverse vein; M straight, at first paral- 
lel to, then diverging from, R and indistinct in the distal 
third of the wing. Between the stout Cu and the weak M at 
the wing base there is a weak vein; the greater part of the 
wing plate is more distal than Cu and is without venation 
caudad of M. Corrugation along terminal margin distinct, 
consisting of folds of the wing membrane, without veins. 
One genus—Eopterum Rohdendorf, gen. n. 


Genus EOPTERUM Rohdendorf, gen. novum 


Generic type: Eopterum devonicum Rohdendorf, gen. 
n.; Sp. 2B. 


Anterior wing margin appreciably but slightly 
convex, almost straight in distal half in front of 
well-defined apex. Costal area narrow, very 
slightly and gradually widening towards wing apex. 
R situated in basal half of wing nearer to M than 
to SC and only beyond the midwing beginning to 
converge with the anterior margin. Cu terminates 
at posterior wing margin roughly at the level of the 
end of the basal third. About 20 corrugated folds 
on terminal margin. 


One species, generic type. Upper Devonian of Timan. 


Eopterum devonicum Rohdendorf, sp. nova (Figs. 1 
and 2). 


The holotype is kept in the Institute of Paleontology, 
USSR Academy of Sciences, No. 1454/1, and consists of the 
remains of a single insect collected by Z.I. Tszyu in 1943 
from the core of boring No. 65 at a depth of 229 m near the 
hamlet of Voy-Vozh in the Ukhta district of the Komi ASSR. 
The state of preservation of the fossil is not good enough 
for accurate determination of the natural position of its 
parts and their relationship to particular segments of the 
insect's skeleton. It is therefore necessary to describe the 
wings, designating them, as other parts of the fossil, only 
provisionally. . 


Wing A. Length of remains 9.5 mm, actual 
length about 11 mm, maximum width 5.1 mm. 
Wing apex poorly preserved. Upper surface of 
wing covered with a firm, shining integument, 
bearing transverse rugulae and alveoles. Colora- 
tion of integumental layer yellow-brown, blackish 
brown along veins; in places the upper wing sur- 
face has not been preserved and the dense, mat 
and light substance of the under surface is visible. 
The whole costal area is infuscate and has the ap- 
pearance of a broad vein, convex on the under 
surface of the wing (apart from a narrow anterior 
border, the C proper). R and M flat above and 
convex below; posterior half of wing plate bearing 
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Fig. 1. - Eopterum devonicum Rohdenderf, sp.n., photograph 
of fossil remains (magnification 5.5). 
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Fig. 2. - Eopterum devonicum Rohdendorf, sp.n., general 
view (magnification 8.5). A and B - wings. 


a distinct, almost black, convex, arcuate Cu vein, 
the end of which is weaker and where it reaches the 
posterior margin, it is slightly more proximal than 


the tornus dividing the terminal and the anal margins. 


Cu, like C, bordered caudad by a dark area. Anal 
margin with a slender marginal vein; corrugation 
well-marked, forming 22 short "veins" emerging at 
posterior margin and branching. 


Wing B. Length of remains 8.8 mm, actual 
length only slightly greater; maximum width 4.3 mm. 
The true orientation of this part of the fossil is not 
clear; the two wings are closely contiguous and lie 
in a single plane, partly resting one on the other, 
the posterior margin of wing A lying partly under the 
plate of wing B. The shape of wing B is peculiar and 
permits of no certainty in determining its anterior 
and posterior margins. The margin lying on the anal 
margin of wing A is sharply convex and apparently 
lacks a stout marginal vein; in a certain position and 
under certain illumination the Cu of wing A may ap- 
pear to be in line with the marginal vein of wing B. 
Such interpretation, however, is unacceptable, be- 
cause of the distinct termination of Cu at the edge of 
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wing A and the shape of the whole of wing B, which 
has a relatively straight and different margin com- 
pletely without veins. Venation is almost com- 
pletely lacking on the plate of wing B; there is a 
rather weak longitudinal vein in the middle of the 
plate, similar in structure to R and M of wings A. 
As this longitudinal vein is situated on the wing 
plate nearer to its free margin opposite wing A one 
must assume that precisely this margin is the an- 
terior margin of wing B. The whole of Wing B is 
covered with a dense integument, forming regulae 
and alveoles, particularly distinct in its basal half 
near the anal margin of wing A. The integument 

of wing B is light brown, almost blackish brown in 
the basal part and more intensely sculptured. Mar- 
ginal corrugation absent. 


Remains of body sclerites. Near the basal 
parts of the wings are some remains of the thorax, 
difficult to define precisely. A trapezoidal plate 
with a straight outer margin can be distinguished, 
rising abruptly in the form of a tubercle above the 
surface of the wing remains. This plate apparently 
belongs to part of the dorsum of the thorax, its 
notum; to judge from the relatively small size of 
the plate, it may be only a well-developed tegular 
or axillary sclerite rather than the dorsum proper. 
The other sclerital remains have no distinct out- 


lines; some of the sclerites resemble tarsal seg- 
ments in shape. 


The Devonian insect described is characterized by 
distinct indications of specialization along with primitive 
structural peculiarities. The firmness of the wings, which 
still retain the character of paranotal apophyses from the 
thoracic dorsum, together with the absence of developed 
venation, the supporting function of which was fulfilled by 
the entire solid wing plate and its corrugation at the pos- 
terior, very elastic, margin, are undoubtedly old, 
primitive features. A mark of specialization in the wings 
of this ancient insect is their clearly "costallized" shape 
(that is, with a straight anterior and a convex posterior 
margin}; comparing the wing of Eopterum devonicum with 
the wings of any other species of Paleozoic cockroaches, 
one can readily see the greater aerodynamic adaptation of 
the Devonian insect. The very fact of such uneven develop- 
ment is a most interesting indication of both primitiveness 
and specialization, for it points to the initial stages in the 
historical development of winged insects. It is obvious that 
the need for improved flying capabilities and the elaboration 
of an ability to make fast wing movements were the primary 
conditions determining the evolution of Pterygota. The 
separation of the paranota into articulated wings was due to 








the necessity of beating the wings and this determined the 
adaptation of the wing shape. The density of the primary 
wing still remained considerable and it therefore did not need 
the development of supporting venation. The elasticity (mem- 
branous character) of the wing plate at first came into exis- 
tence only at the extreme posterior margin, where its cor- 
rugation initially performed the support function. The few 
simple veins originally fulfilled only the purely vascular 
function of blood vessels and did not form support venation. 


The wing structure of the Devonian insect justifies the 
belief that it is phylogenetically nearest to the original forms 
of all winged insects, both Neoptera and Palaeoptera. 


In comparing the Devonian insect with the Paleozoic 


cockroaches one should note that although the latter pos- 
sessed a purely integumental, aerodynamically non-adapted 
form of anterior wing, they were far in advance of the 
Archaeoptera as regards the development of the wing veins, 
having evolved a complex supporting venation. 


The Archaeoptera were probably among the first winged 
insects capable of active flight. This suggests that the in- 
sect's habitat was open spaces, on plants; if, as is prob- 
able, these were visited for feeding purposes we have a 
satisfactory explanation for the appearance of aerodynamic 
adaptations in the wing structure so early in the develop- 
ment of the most ancient Pterygota. For these insects 
flight was a vitally important function. 


Institute of Paleontology, Academy of Sciences, USSR, Moscow 
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ON THE EVOLUTION OF THE LEG IN TRACHEATA. II. EVOLUTION 
OF THE SEGMENTAL SKELETON IN CHILOPODA 


E. G. BEKKER 


The first part of this paper (Bekker, 1960) was devoted 
to an exposition and critique of the so-called subcoxal 
theory. We said that the authors of that theory ascribe to 
the pleural skeleton situated at the base of the leg an origin 
in the basal part of the leg. Heymons (1899) was led to this 
view by his research on the embryonal development of 
Rhynchota. He also, however, provides a different explana- 
tion for the origin of the pleural skeleton in Tracheata by 
referring to the embryonal development of Scolopendra 
(Heymons, 1898, 1901), maintaining that the pleuron forms 
from a tergite, developing from its rudiment; of the two 
segmental regions, therefore, the tergite is primary and the 
pleuron secondary, formed from part of the tergite. 


Before we discuss Heymons' "Die Pleuren leiten sich 
von den Tergitanlagen ab" and proceed to check his em- 
bryological data and interpretation of them, let us familiar- 
ize ourselves with the structure of the tergite, pleuron and 
sternite in an adult individual of the species Heymons used 
in trying to prove his contention from the embryonal develop- 
ment. By comparative anatomy we shall attempt to discover 
what changes in the process of phylogenetic development oc- 
curred in the relevant segmental parts of an adult individual 
of the species whose ontogenesis was studied by Heymons. 


Heymons used for his research Scolopendra cingulata 
Latr. and S. dalmatica Koch, which belong to the most 
primitive group of myriapods, the subclass Chilopoda. He 
believed the myriapods to be forerunners of insects. Shar- 
ing this opinion, we may take it that in insects, as descend- 
ants of myriapods, the tergite took part in the development 
of the pleural skeleton; this is assumed also by other authors, 
including the authors of the subcoxal theory, who therefore 
extend the applications of Heymons' postulate to the pleura 
of insects as well. 


The Scolopendra pleuron is a section of the body segment 
in a strictly acral postion (Fig. 1, 2).! This part is dis- 
tinctly separated from the tergal and sternal scuta. The 
scutal margins throughout their length form distinct folds, 
which serve on each side as a boundary dividing the scutum 
from the pleuron. 


Unlike the completely sclerotized scutum the pleuron is 
membranous and bears relatively small sclerites, covering, 
now more now less densely, a pleural membrane which is 
mobile and perceptibly varying in shape. The pleura of 
three to five of the anterior segments of the Scolopendra body 
have the largest number of sclerites. Fig. T shows the 
right-hand pleura of the first three body segments and part 


of the pleuron of the fourth segment of Scolopendra aralo- 
caspica Kessl. In order to see the pleural arate we shall 


1Key to Figs. 1-8: at - small sclerites of lateral band 
of tergal scutum; am - ditto, median band; ast - sclerite of 
lateral band of sternal scutum;q &y- transverse suture of 
tergal scutum; epc - epicoxa; is - intersegmental sclerites; 
lp - lateral band of tergal scutum; ls - longitudinal suture; 
lst - lateral band of sternal scutum; md - dorsal membrane 
of embryo; mp - median band of tergal scutum; mst - 
median band of sternal scutum; mtc - metacoxa; mv - ven- 
tral membrane of embryo; n - groove dividing ast from lst; 
p - leg; pre - procoxa; r - complex suture; s - stigma; sp- 
suprasternal sclerite; sp, - ditto, merging with metacoxa; 
S +psp, S + psp + epc + pts, s + psp + epe - complex scutel- 
la; sternl - "rudiment of sternite"; t - tergal scutum; and 
tergl - "rudiment of tergite”, 
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take the pleuron of the third segment, which bears a stigma 
(s) on its upper border. In the center of the pleuron lies 
the base of the leg, bordered anteriorly by a complex of 
sclerites, which Verhoeff calls the procoxa (pre). Above, 
the base of the leg is bordered by a convex and more or 

less crescentic sclerite, which I call the epicoxa (epc) 

and behind and below by a complex of sclerites which Ver- 
hoeff calls the metacoxa (mtc). Because of their role as a 
supporting skeleton for the base of the leg each of the 
skeletal parts enumerated represents an arcuate sclerotized 
section and all of them together form a ring at the base of 
the leg, serving as a support for it. This ring, correspond- 
ing in position to what the authors call the subcoxa, forms 
with the base of the leg the most primitive articulation, 
without condyles. This is clearly an imperfect support 
system, serving the leg, and in turn supported on the group 
of sclerites surrounding it, the latter finding their support 
in the marginal folds of the tergal and sternal scuta (Bek- 
ker, 1924). The pleura of the middle part of the body in S. 


aralocaspica Kessl. show no substantial differences from _ 
those of the third segment. 


The pleura of the middle segments of the body in S. 
cingulata Latr. and S. valida Luc. have fewer sclerites. 


The tergal skeleton of Scolopendra is represented by 
a continuously sclerotized scutum without membranous 
sections. There are paired longitudinal sutures on the 
tergal scutum (Fig. 3), dividing it into three zones, a 
median (am + mp) and a pair of lateral zones (al + Ip). 
Heymons believes the main reason why the scutum is 
divided into three longitudinal bands is that the median and 
lateral bands are of different origin. His view is that the 
median band develops from the dorsal membrane of the 
embryo while the lateral bands develop from a pair of 
"tergite rudiments" situated on the lateral surfaces of the 
embryo. 


In addition to the two longitudinal sutures, Heymons 
notes a transverse suture in the tergal scutum of S. cin- 
gulata as well, situated in the anterior region of the scutum. 
Fre finds that this suture marks the point of attachment of 
longitudinal dorsal muscles and suggests, following Janet, 
that these transverse sutures should be regarded as the seg- 
mental boundaries, rather than the membranous parts be- 
tween the scuta. Closer examination of the "transverse" 
suture reveals that it is not, in fact, strictly transverse 
throughout its length, but is made up of three segments 
(aBy, Fig. 3, A,BandC), running in different directions; 
similarly, the longitudinal sutures do not follow a straight 
line in all cases (Fig. 3,C). Examination of the tergal 
scuta (Bekker, 1926) leads us to the conclusion that the 
transverse and longitudinal sutures of the scutum initially 
follow a broken line and straighten out only secondarily, 
under the influence of the musculature, whereas the ap- 
pearance of sutures, and consequently the dissection of the 
scutum, is not due to the action of the muscles on it, despite 
Heymons' suggestion. 


That the composition of the tergal scutum was original- 
ly complex is indicated not only by the presence of longi- 
tudinal and transverse sutures but also by the system of 
small sclerites in the anterior region of the scutum (Fig. 

3, A and B) as well as by the irregular and complex suture 
on the lateral longitudinal bands (Fig. 2, r) of the stigma- 
bearing segments of S. cingulata Latr. 


If we turn now from the tergal scutum of S. cingulata 
Latr. to that of S. valida Luc., we find that the division of 
the tergal scutum by a transverse suture occurs in this 
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Fig. 1. - Scolopendra aralocaspica Kessler; pleura on 
right side of first three body segments. 
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Fig. 2. - Scolopendra cingulata Latr.; pleura on right side 
of segments from mid-body region, 


species only in the first body segments. This suture is 
wanting from the sixth segment onwards, only traces of it 
being retained on the lateral longitudinal bands. This ob- 
viously indicates a secondary loss of the suture and a cor- 
responding subdivision of the scutum. Coinciding with the 
loss of the transverse suture is the appearance, on the 
marginal fold of the scutum, laterally, of a peculiar mar- 
ginal furrow (Fig. 2), the significance of which is that it 
gives the scutum solidity and sturdiness. The example of 
the tergal scutum in S. valida Luc. is evidence of a tendency 
in Scolopendra towards structural simplification of this 
scutum frcach loss of the sutures. 


This conversion of a complex into a simple, nonseg- 
mented scutum reached its culmination in the higher 
Chilopoda (Chilopoda anamorpha). Among these, Lithobio- 

_morpha may, exceptionally, have a tergal system consisting 
of two parts, anterior and posterior; as a rule, however, 
Lithobiomorpha have a nonsegmented tergal scutum, without 
sutures; in these, too, the scutum is strengthened by a fur- 
row completely encompassing it. 


The tergal scutum in Chilopoda, then, evolved into a 
nonsegmented scutum. A similar process can be traced in 
the sternal scutum. In Scolopendromorpha, like the tergal 
scutum, it is made up of three longitudinal bands; in Chilo- 
poda anamorpha it is nonsegmented, sutureless. Heymons 
pointed out that the three longitudinal bands of the sternal 
scutum originate from two different sources; the median 
longitudinal band develops from the ventral membrane of the 
embryo (Fig. 6, mv), whereas the lateral longitudinal bands 
develop from a pair of sternite rudiments in the pleural 
position. 


When it consists of three longitudinal bands the sternal 
scutum in Scolopendra is usually in its final form; but this 
final, circular om of the scutum can be abruptly disturbed 
by the adhesion of pleural sclerites to the scutum. This, to- 
gether with yet another effect observable in the composition 
of the sternal scutum, enables usto reach a definite conclu- 


264 





Fig. 3. - A and B - anterior part of tergal scutum of (A) 
long and (B) shortened body segments in Scolopendra 
cingulata Latr.; C - tergal scutum of fourth body segment 
in Scolopendra aralocaspica Kessler. 





sion on how the sternal scutum has been developed in phy- 
logenesis. 


As an example of the addition of a pleural sclerite to 
the makeup of the sternal scutum, the addition of the pleur- 
al sclerite which Verhoeff calls the suprasternal scutum, 
to the lateral band of the sternal scutum is particularly 
significant. This is a sclerite of characteristic elongated- 
elliptical form, with a longitudinal row of short, sensitive 
setae situated above the posterior end of the lateral band on 
the sternal scutum. InS. cingulata Latr. it is completely 
separated from the sternal scutum (Fig. 2, sp), but in S. 
aralocaspica Kessl. (Fig. 1, sp) and S. valida Luc. (Fig. 
%, sp) it adheres firmly to the posterior end of the lateral 
band. In the latter cases, the suprasternal plate disrupts 
the streamlined shape of the sternal scutum, forming a 
sharply defined protuberance on it and clearly revealing its 
secondary entry into the makeup of the sternal scutum and 
the fact that it belongs to the pleural skeleton. This is 
borne out when we find, as in the case of the pleuron of the 
first body segment in S. aralocaspica Kessl. (Fig. 1, sp), 
that this sclerite merges with another pleural sclerite, the 
metacoxal sclerite, without merging with the sternal scutum 
but retaining its independence of the latter. 


The accretion of a suprasternal sclerite to the lateral 
band of the sternal scutum raises the question of whether 
the whole of the latter developed through the growing to- 
gether of pleural sclerites, or whether it was not of pleural 
origin and became part of the sternal scutum secondarily, 
by joining a medial sternal band formed earlier. This 
hypothesis is borne out by the following facts. In one of his 
papers Verhoeff draws attention to a suture in Cormocephalus, 
one of the Scolopendromorpha genera, running obliquely to 
one side and forward of the longitudinal suture separating 
the lateral band of the sternal scutum from its median band 
and disappearing before reaching the anterior margin of the 
lateral band. The explanation of this is apparent if one con- 
siders the variations in the structure of the scutal lateral 
band in S. aralocaspica Kessl. There are two variants; in 
one, a Suture runs ae obliquely from the anterior margin 
in the lateral band towards the longitudinal suture but does 
not reach the latter. This oblique interrupted suture, which 


exists also in Sc. cingulata Latr. (Fig. 2, n), appears in 
the continuation of the lateral suture noted by Verhoeff in 


Cormocephalus. If the two sutures are joined, an anterior 
portion, of triangular form, is cut off from the lateral band 
of the sternal scutum and a separate sclerite is formed, 
situated between the rest of the lateral band and the group 
of sclerites (Fig. 1,2, is) posteriorly adjoining the supras- 
ternal sclerite cephalad of the following segment and pro- 


truding laterally with it in close connection with the system 
of pleural sclerites of its own segment. 


The second way in which the lateral band of the sternal 
scutum has developed in S. aralocaspica Kessl. (Fig. 5) 
gives the very picture which we have just hypothesized: in- 
stead of the lateral interrupted sutures of Cormocephalus 
and the first variant of S. aralocaspica Kessl., there isa 
deep and wide groove (n), SERS dividing the sclerite 
ast from the lateral band of the scutum and relating the 


sClerite in question to a group of intersegmental sclerites 


(is). As regards the oblique suture in Cormocephalus, Ver- 
hoeff suggests that in this case there is a secondary 
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Fig. 4. - Scolopendra valida Luc.; pleura of right side 
of first three body segments. 


separation of part of the sternal scutum. In view of all that 
has been said above, it seems to me more logical to regard 
the picture shown in Fig. 5 as a case in which the initial 
condition has been preserved and to explain what we see in 
the first version of S. aralocaspica Kessl. and Cormocepn- 
alus as a subsequent development, an originally independent 
sclerite ast having joined on to the rest of the lateral band 

of the sternal scutum, I suggest that the shape of the sternal 
scutum in Lithobiomorpha justifies-the hypothesis that the 


group of sclerites is has also formed part of the sternal 
scutum, es 


A further indication that the sternal scutum originated 
from sclerites by coalescence of the latter is the structure 
of the sternal scutum in Trigonocryptops (Scolopendromorpha), 
where there are two large sternal sclerites, almost con- 
verging along the median line, between the suprasternalia on 
both sides. 


Taken as a whole, all the above-mentioned facts indicate 
that the sternal scutum was formed from small sclerites 
which united with a previously formed part of the sternal 
scutum. These originally belonged to the system of small 
sclerites which made up a single whole with the pleural 
sclerites and ceased to do so once they became part of the 
sternal scutum. 


This inference can be extended to the tergal scutum. The 
complex structure, not only of the lateral bands on the tergal 
scutum of S. cingulata Latr. but also of its median band, in- 
dicate that the tergal scutum in its final form originated from 
the coalescence of small sclerites. That the pleurites played 
a large part in the subsequent growth of the tergal scutum, 
as in the case of the sternal scutum, is apparent from the 
following data. In Geophilomorpha, together with Scolopen- 
dramorpha, which make up the group of epimorphic Chilopoda, 
the pleural sclerites nearest to the tergal scutum form part 
of a marginal scutal fold. In describing the general structure 
of Chilopoda pleura we mentioned that the subcoxae of Scolo- 

endromorpha were formed partly of complexes of sclerites 
e.-g., procoxa, metacoxa); the complex scuta which appear 
in the upper pleural region on the anterior body segments of 
Scolopendra are particularly interesting. While an accre- 
tion a sclerites adjacent to the tergal scutum can be seen in 
the pleura of the median segments (compare Fig. 2) the for- 
mation of such complexes on the anterior segments of Scolo- 
pendra. is particularly significant (Fig. 1, s + psp +epc; Fig. 
» S+psp +epe + pts). This development of a complex 
scutum evidently made up as a result of the merging of 
smaller sclerites, as for example in the pleura of the second 
segment in S. valida Luc. (Fig. 4, s +psp), serves as an 
indication that the lateral bands of the tergal scutum, like 
those of the sternal scutum, result from the joining of the 
skeletal parts of the pleura to the original composition of the 
tergal scutum. Drawing on the entirety of the results ob- 
tained from our investigation of the Chilopoda skeleton in 
general and of Scolopendromorpha in particular, we obtain 
the following evolutionary picture of the Chilopoda segmental 
skeleton. The original composition of the tergal and sternal 
scuta in Chilopoda corresponds to the median band of both 
scuta in Scolopendromorpha, formed from the merging of 
small dorsal wall sclerites. To this original part of both 
scuta were added sclerites of the two pleura. The addition 
of these originally pleural sclerites to the median band and 
their merging led to the formation of paired lateral parts of 
each scutum. The complete coalescence of the median band 
with the paired lateral bands into a continuous scutum led to 
the formation of a nonsegmented tergal and sternal scutum. 
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Fig. 5. - Scolopendra aralocaspica Kessler; right half of 
sternal scutum. 


The entire process of the evolution of the segmental 
skeleton coincided with the period of sclerotization of the 
Tracheata integument. 


This is an evolutionary picture diametrically opposite 
to that which Heymons suggests for the segmental skeleton. 
Heymons, on the basis of his own investigations into the 
Seolopendra embryology, reaches the conclusion that "the 
pleural membranes in Scolopendra can be considered, as 


regards their origin, as discrete parts of the tergal plates 
(scuta). "2 


Heymons and his successors represented this process 
as consisting of the breakaway of parts of the tergal 
scutum—sclerites which change their tergal position for a 
pleural position. But how can this splitting of the tergal 
scutum be explained? Heymons attributed it to the action of 
the musculature on the scutum; but the examples he cites do 
not bear out his hypothesis. The process of the scutum's 
splitting up into sclerites and their transition to the position 
of pleural sclerites was not traced by Heymons, nor could 








Fig. 6. - Scolopendra cingulata Latr.; embryonic band at 
segmentation stage (after Heymons, with modifications). 


it be, since his research was limited to the embryonal de- 
velopment in Scolopendra, whereas the sclerotization of the 
integument and the reconstruction of the sclerotized skele- 
ton takes place during the post-embryonal development and, 
indeed, not during the first stages of larval development, 

in which the cuticular integument retains its original soft- 
ness and consists of one layer only. This raises the ques- 
tion of how Heymons, relying only on the embryonal de- 
velopment of Scolopendra, reaches this judgment concerning 
the scuta and pleura, which are not present at all in the 
Scolopendra embryo but form only at a subsequent, post- 


2Heymons (1901, 6:48): "Die Pleuralhdute kinnen so- 
mit bei Scolopendra genetisch als abgesonderte Teile der 
Riickenplatten betrachtet werden." 
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Fig. 7. - Diagram of transverse section of Scolopendra 
segment at stage of segmentation of embryonal band (after 
Heymons, with modifications) . 


embryonal development in Scolopendra (Heymons, 1901: 41- 
45, 98) and that, although the first cuticular membrane of 
the embryo is acquired in the egg, this cuticle is still soft 
and consists of one layer, and remains in this condition even 
at the next stage, which Heymons also calls embryonal 
despite the fact that it sets in when the larva emerges from 
the egg. Both these stages are without sclerotized integu- 
ment and consequently there are no scuta, no pleura and no 
scutal-pleural borders at these stages. Nor is the integu- 
ment sclerotized even at the next foetal stage, when the 
young centipede first starts to move. The trilaminate cuticle 
consisting of an epi-, exo- and endocuticle, characteristic of 
the fully developed integument, appears only with the onset 
of the adolescent stage, which Heymons did not investigate. 


If Heymons, then, was dealing not with scuta and mem- 
branous pleura with sclerites but only with the rudiments of 
-scuta and pleura, the question that arises is whether he was 
right in defining these rudiments as rudiments of the scuta 
and pleura or whether he took rudiments of some other part 
for the rudiments of scuta. Doubt as to whether he was cor- 
rect in his identification of the rudiments arises because the 
parts of the integument which he takes as "rudiments of the 
tergite and sternite’ appear exceptionally early and can be 
interpreted as the rudiments of another structure, as sub- 
sequent examination has made clear. 


Figure 6 is a reproduction of Figure 9, Table II, in 
Heymons paper (1901). It shows the embryonal band of 
Scolopendra near the time of segmentation and the appear- 
ance of rudimentary extremities. Leg rudiments (p) in the 
form of small apophyses are situated in parts of the seg- 
mented paired lateral bands of the embryonal band. On the 
ventral side the lateral bands are connected with each other 
by a ventral membrane (mv), which in its later development, 
as Heymons reports, becomes the medial band of the sternal 
scutum in the adult individual. On the dorsal side the lateral 
bands of the embryonal band are connected by a dorsal mem- 
brane, which, as Heymons reports, develops into the median 
band of the tergal scutum in the adult individual. 


If we compare the segment of the embryonal band with 
the body segment of the adult individual we find that part of 
the lateral band in the embryo corresponds in position to the 
.pleuron of the adult individual. This part, like the pleuron, 
bears an extremity which represents a leg rudiment. It fol- 
lows from Heymons' description that the embryonic leg ap- 
pears precisely in the segmental part of the lateral band and 
develops from that part, remaining throughout its develop- 
ment closely united to it. Both the first appearance of em- 
bryonic leg in the form of a thickening in the middle of the 
posterior margin of the sector concerned and the further 
growth of this thickening into a scutum-like apophysis, and 
also the subsequent growth of the embryonic leg cephalad on 
the surface of the sector we are referring to indicate a gene- 
tic connection between the latter and the embryonic leg 
(Heymons, 1901: 36). This genetic connection of the em- 
bryonic leg with the lateral part of the embryonal band fully 
accords with the close connection between the basal (coxal) 
part of the developed leg and the pleuron, observed in the 
adult individual. Everything thus indicates that the lateral 
part of the segment in the embryo is the rudiment of the 
"“pleuron" bearing the leg. 


Heymons, however, gives a different interpretation of 
the parts of the lateral band in the embryo and of the con- 
nection between the embryonic leg and that part. He does not 
mention the similarity between the part of the lateral band in 
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Fig. 8. - Diagram of transverse section of Scolopendra 
segment towards the end of embryonal development (after 
Heymons, with modifications) . 


the embryo and the pleuron in the adult, nor does he men- 
tion the connection between the embryonic leg and the 
lateral part of the embryo; on the contrary, he interprets 
the leg rudiment as an extraneous part of the lateral band, 
dividing the rudiment of some different member into two 
parts; the portion situated dorsally of the embryonic leg he 
regards as a "rudiment of the tergite'' and the part situated 
ventrally of it he regards as a "rudiment of the sternite, "' 
thereby turning what originates in the form of a single com- 
mon rudiment into three rudiments developing into struc- 
tures differing both in position and in direction. 


When he called the portions of the lateral part of the 
embryo a "rudiment of the tergite"’ and "rudiment of the 
sternite" Heymons had in mind their direct conversion into 
tergite and sternite. Such a transformation would obviously 
be connected with the displacement and development of the 
pleurally situated rudiment into a tergally or sternally 
situated scutum. Heymons explains the displacement of the 
rudiment as due to its growth in the dorsal or ventral direc- 
tion and attributes such a growth to it in diagrams VI and 
VII (Heymons, 1901: 46), which are reproduced here as 
Figs. 7and 8. The latter (Fig. 8) shows the rudiments 
directly converted into lateral bands of the tergite and 
sternite (tergl and sternl), while membranes complete the 
scuta, being converted into median bands of the two scuta 
(Fig. 8, md and mv). This process, however, as Heymons 
indicates, is more complicated than is shown in Fig. 8: the 
difference in the histological structure of the "rudiments" 
and membranes disappears and the epithelia of tergl and 
md, sternl and mv become similar in shape; only after this 
does the formation of lateral and median scutal bands, the 
sclerotization of the scutum, occur. Heymons does not at- 
tribute decisive importance to this flattening out of the hypo- 
derm of the cuticle, which only after this turns into a 
sclerotized scutum; he even interprets the appearance of 
sutures between the median and lateral bands as the 
restoration of the boundaries between the rudimentary ter- 
gite (or sternite) and the corresponding membrane. It is 
quite clear, however, that such an interpretation is arbitrary, 
and that the structural flattening of the hypoderm in the 
region of the scutum subsequently formed means that a new 
period has set in in the evolution of the integument, replac- 
ing the period of the soft, non-sclerotized integument; the 
period of sclerital development and merging into a scutum 
dealt with in the first half of this part of the present work 
has set in; the account given in the first half of this part of 
the paper describes the formation of the two scuta as a 
prolonged historical process, connected with the subse- 
quent strengthening of the protective and skeletal function 
of the integument. The growth of the protective function 
seems to have taken the form, in the first instance, of the 
appearance of those sclerites along the median dorsal and 
ventral lines which, on merging with each other in the proc- 
ess of the subsequent development of the integument, formed 
the median bands of both scuta. The same protective func- 
tion led to the formation of sclerites onthe lateral surface, 
which became a pleural surface once the median band 
sclerites formed into a scutum. The retention of the pleural 
skeleton in the form of separate sclerites and small sclerite 
complexes is connected with the supporting role which the 
sclerites fulfill in relation to the leg during its movements. 
The second phase in the development of the protective and 
supporting role of the integument was expressed as the con- 
version of the peripheral part of the pleural skeleton into 
lateral bands of the tergal and sternal scutum, and this, at 
the same time as the growth of the protective role of the two 
scuta, led to the formation of a powerful supporting 


apparatus for the dorso-ventral musculature and the mus- 
culature of the basal part of the leg. 


We note that, according to Heymons' views, based on 
the embryonal development of the Scolopendra, the order in 
which the portions of the segment develop does not take into 
account the growth of either the protective or the supporting 
role of the segmental skeleton; the initial form of the integu- 
ment according to Heymons is a continuously sclerotized 
tergal scutum, of which the lateral part of the embryonal 
band is a rudiment. From our point of view, the growth of 
the lateral portion of the embryo as illustrated by Heymons' 
sketches VI and VIII in the phylogenesis of the segmental 
skeleton, means a pleural development closely connected 
with the development of the articulated leg, in particular its 
basal part. If we connect the pleura with the leg and its de- 
velopment, the subsequent changes in the pleural skeleton, 
up to and including the formation from it of the lateral bands 
of the tergal scutum as supports for the pleural skeleton 


serving the leg and supports for the leg musculature and seg- 
ment, become intelligible. 


According to Heymons, the development of the segment 
occurs in the reverse direction: the pleuron appears within 
the "embryonic tergite" in the form of a minute rudiment be- 
tween the stigma and the leg, so that we are forced to assume 
that Heymons has taken only a small, thin-walled portion as 
the pleural rudiment, instead of that part of the larval sur- 
face which provides the whole pleuron. If we take into ac- 
count Heymons' vague indication of the place where the 
"pleural rudiment" appears and his silence about its further 
development, his conclusions appear completely unfounded, 
as does his indication of the origin of the pleural membrane 
from the scutum. 


The inconsistency of this becomes even clearer if one 
takes into account the retention by the Scolopendra pleura of 
such primitive features as the presence of a circular mus- 
culature closely connected with the integumental hypoderm. 


CONCLUSIONS 


The comparative anatomy of the Scolopendromorpha 
segmental skeleton reveals that the tergal and sternal scuta 
of the segment were formed from small sclerites which co- 
alesced into a single whole. 


The original composition of each scutum corresponds to 
the median band of the scutum, formed from paired lateral 
bands separated off by longitudinal sutures. The lateral 
bands of the tergal and sternal scuta form secondarily from 
sclerites situated on the periphery of the pleura, through the 
addition of these sclerites to the original scutum and their 
merging with one another. In Scolopendra, the pleura 


represented by membrane with sclerites retained this rela- 
tively primary skeletal form. 


The Chilopoda skeleton thus evolved from the condition 
of a membrane with sclerites to the condition of a continu- 


ous scutum which had completely lost its original segmenta- 
tion. 


In Heymons' view, the evolution of the skeleton was the 
reverse of that described above: the continuous scutum 
corresponds to the initial condition of the skeleton and the 
membranous pleuron came into existence through the 
separation of portions of a continuous tergite. This opinion 
of Heymons is not validated by data on the post-embryonal 
development, when the skeleton forms; Heymons attempts 
to validate his opinion from phenomena in the embryonal 
development of Scolopendra, basing his opinion on the de- 
velopment of the on which he takes to be the "rudiment of 
a tergite"' and "rudiment of a sternite."' In fact, however, 
he has taken the rudiment of the leg and of those parts of 
the lateral segmental surface ("pleura") directly surround- 
ing it and taking part in the development of the segmented 
leg from the nonsegmented apophyses (parapodium) as the 
rudiments of tergite and sternite. 
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FORMATION OF THE TENDIPEDID FAUNA (DIPTERA, TENENDIPEDIDAE) 
OF LAKE BAYKAL 


A. A. LINEVICH 


Questions concerning the animal kingdom of Baykal have 
been raised and variously solved in many studies of its fauna. 
In relation to the volume of material investigated and the 
subjects of their research different authors have come to 
somewhat differing conclusions both on questions concerning 
the connections of the contemporary inhabitants with close 
or distant historically related forms and on the reasons for 
the establishment of the faunal group in Baykal. These dif- 
ferences in outlook are due to the diversity of the actual 
evolutionary paths of each group of animals involved in the 
contemporary fauna of Baykal, differing levels of endemism, 
variations in the number of species represented, special 
features in zonal distribution throughout the lake and other 
factors. Thus, one is struck by the abundance of gammarids 
in Baykal, the diversity of morphologically expressed 
adaptations and the wealth of endemic genera, species and 
races (Bazikalova, 1945). There is only one species of 
bryozoan in Baykal, although they are certainly as ancient 
in Baykal as the gammarids (Kozhov, 1947, 1958). Mol- 
luscs of the family Baicaliidae are represented by 34 en- 
demic species and 2 endemic genera in Baykal, whereas 
there is only one genus (Megalovalvata) and there are only 4 
endemic species of the Valvatidae (Kozhov, 1958). A reduc- 
tion in the assortment of species as the depth of habitation 
increases is typical of the majority of the endemic forms in 
Baykal (molluscs, gammarids and oligochaetes) (Kozhov, 
1958). This distribution feature is reversed in the Cottoidei 
of Baykal: the number of species increases with depth 
(Taliyev, 1948). 


An overall solution to the problem of the Baykal fauna 
is therefore dependent on solution of a great many particular 
questions concerning both the genetic sources of each of the 
contemporary faunal groups and clarification of the actual 
features of their formation in Baykal. 


The most diverse research techniques are involved in 
studies of the creation of the Baykal fauna. Thus, for exam- 
ple, Kozhov (1941, 1945, 1951) and Bazikalova (1951, 1954) 
have drawn on taxonomy, ecology and comparative morpho- 
logy, and Taliyev (1940) on physiology. Great attention has 
also been given to certain biological features: breeding 
cycles (Kozhov, 1928 for molluscs; Bazikalova, 1945, 1954 
and Gavrilov, 1949 for gammarids), food relations (Taliyev, 
1948 and Potakuyev, 1954), intraspecific and interspecific 
relations (Taliyev, 1948) —in general, all the major aspects 
of life that determine the success and advance or restricted 
.development of species. The amphibiotic insects of Baykal 
are extremely interesting subjects for biological research. 
This applies in particular to the tendipedids, whose complex 
development cycle places restrictions on their utilization of 
Baykal. The formation of the Tendipedidae fauna of Baykal 
presents certain special features determined now and in the 
past by particular conditions of natural selection, including 
egg laying by the females during prolonged stormy weather, 
the haphazard scattering of the eggs over wide areas, even 
when egg laying has been successfully completed, the ascent 
of the larvae from depths that may reach 1000 meters and 
flight of the imago far from the shore (more than 10 km on 
occasion) in unsettled weather conditions. 


A broad approach to the creation of the Tendipedidae 
fauna of Baykal is hindered by the present unsatisfactory 
state of the taxonomy, the discrepancy between the classi- 
fication based on the adult phase and the classification of 
the aquatic phases, virtual absence of paleontological studies 
of the group and the dearth of information on the biology and 
metamorphosis of the species in general and the Baykal 
species in particular. Nevertheless, we are now in posses- 
sion of a fair amount of material on the ecology and taxonomy 
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of the Tendipedidae of Baykal (collections) and have some 
data on the biology and metamorphosis of individual species, 
which can be used to throw some light on the question. 


The literature is very scanty for Baykal. The only 
published work consists of very general information on 
tendipedid larvae in Kozhov's "The Animal Life of Lake 
Baykal" (1947), a short list of larval forms from small 
lakes and from the coastal district around Sor given by 
Levanidova (1948), a brief description of the larvae of new 
and mainly endemic species from the open water by 
Chernovskiy (1949), one of my own short papers in which 
I describe a new deep-water species of the genus Sergentia 
Kieff (1948), and another small publication in which T 
describe from the imago a new subgenus Baicalosergentia 
of four species endemic to Baykal (1959). 


1. A BRIEF ECOLOGICAL AND TAXONOMIC 
DESCRIPTION OF THE LAKE BAYKAL 
TENDIPEDIDAE 


Approximately sixty species of Tendipedidae belonging 
to twenty palearctic genera have been recorded in Baykal 
and the coastal zone around Sor. Approximately 2/3 of the 
forms are found only in the coastal zone around Sor, i.e., 
in extensive shallow areas greatly heated by the sun (such 
as Posol'skiy Sor or the Gulf of Proval) or in shallower 
bays and gulfs (such as many gulfs in the Little Sea) in 
which hydrological conditions are similar to those of the 
shallow lakes along the coast. Such widely distributed 
limnophilous species as Tendipes plumosus L., Tendipes 
conf. dorsalis Meig., T. dissidens Walk. , Endochironomus 
albipennis Meig., Glyptotendipes paripes Edw., G. 

Tirits Macq. Pol Tam er. convictam Walk. , Polypedil- 
um gr. nubeculosum Mg. and many others inhabit the 
coastal zone around Sor. They are never found in the open 
lake and should be included, like other Baykal faunal groups, 
in the Siberian limnophilous complex (Dorogostayskiy, 

1923; Vereshchagin, 1935, 1940; Bazikolova, 1945; Kozhov, 
1947, 1958; et al.). In the open lake one finds 22 forms 
more or less consistently. The larvae of some live mainly 
in open bays while those of others are found all along the 
shore; some species are only found along the shore in the 
immediate vicinity of river and stream outlets, while some 


species are found in all zones of Baykal down to a depth of 
800-1360 meters. 





Half of the Tendipedidae species found in the open lake 
have not as yet been discovered elsewhere and can fairly 
confidently be considered as a group specific to Baykal 
consisting of 5 species of the genus Sergentia Kieff., 1 of 
the genus Tanytarsus v.d. Wulp, 3 of ths genus Orthocladi- 
us v.d. Wulp an of the genus Diamesa Meig, Four 
Species of the genus Sergentia Kieff with clearly-defined 
morphological features in the imago form a special sub- 
genus Baicalosergentia Linevich. Unfortunately the larvae 
of species of the genus Sergentia Kieff have not yet been 
distinguished. Except for Gaticelndinn setosus, sp.n. (in 
litt.), the metamorphosis of all the remaining new and 
endemic species of the Tendipedidae has been studied and 
certain features of their biology have been established. 


The Tendipedidae of the open lake can be divided into 
two main ecological groups: 


1) a group of species inhabiting the stony littoral, the 
distribution of which is approximately restricted to the 20 
meter isobath, and 2) a group of species dwelling on the soft 
bottom in all zones of Baykal down to a depth of 1360 meters 


we 


t 


and consisting of components that gradually replace each 
other as the depth increases. The absence of Tendipedidae 
larvae from the rocky parts of the bottom of Baykal at 
depths exceeding 25-30 meters is a feature that attracts at- 
tention. 


The first group—the inhabitants of the 
stony littoral consists of diverse elements including 
1) new Baykal species composed of rheophilic species: 
Orthocladius gregarius, sp.n. (in litt.), Orthocladius com- 

actus, sp.n. (in litt.), Orthocladius setosus, sp.n. (in 

Pitty. Diamesa baicalensis Tschern. and Tanytarsus minu- 
tus, sp.n. (in Iitt.); 2) widely distributed ordinary rheophilic 
species of the Orthocladiinae: Eukiefferiella coerulescens 
Kieff., Diplocladius cultriger Kieff. Orthocladius er. 
olivaceus Rill and 3) rheophilic spécies of the Diamesinae 
that abound in the Angara and in the rivers and streams that 
flow into Baykal, but are scarce in the lake, where they are 
confined to sectors of the littoral around the outlets of 
streams and small rivers; these species include Syndiamesa 


orientalis Tshern., S. angarensis Linevich, S. subnivosa, 
Sp.n. (in litt.), and Diamesa campestris Edw. 


Except for Tanytarsus minutus, sp.n., the Baykal 
species of the first group abound on stones covered with 
Ulotrix zonata, Draparmaldia sp. and sponges. The 
ordinary rheophilic species are found in the same biotopes 
but are far less abundant. The larvae of Tanytareus minu- 
tus, sp.n. have a distinctive biotope on the stony littoral, 
among algae beds that give the stones a pinkish-gray tinge 
in places. 


The second group—the inhabitants of the 
soft bottom of the open lake—consists almost ex- 
clusively of endemic species that are related, as far as can 
be established, to the limnophilous species of oligotrophic 
lakes. The nucleus of this group is provided by species of 
the genus Sergentia Kieff. belonging to the subgenus 
Baicaloser Soa With 5 endemic species: S. baicalensis 
Tshern. , . flavodentata Tshern., S. albodentata, sp.n. 


(in litt.), S brachycephala, sp.n. (in litt.) and 8. koschowi 
Linevich (classified from the imago: S. aspidocephala 
Linevich, S. gomphocephala Linevich, S. magna Linevich 
and S. puacipenms Linevich). There are Tage? features 
of the distribution of the Baykal species of Sergentia Kieff. 
in the zones of the lake. Sergentia baicalensis Tshern. is 
encountered most frequently and in the greatest quantities. 
The larvae of this species are normally found on clean 
pinkish sands at depths of between 1-1.5 and 100 meters, 
but are especially typical of the littoral zone at depths of 
between 5 and 20 meters. Sergentia albodentata, sp.n., 
and §. brachycephala, sp.n. are only found on Sandy bot- 
toms in the open bays of the Little Sea at a depth of up to 
10 meters. Sergentia flavodentata Tshern., the distribution 
of which is associated with grayish silty sands, lives at 
depths of between 15-20 and 60-70 meters. The larvae of 
S. koschowi Linevich are usually found on thin deep water 
silts at depths ranging from 100-200 to 860-1360 meters. 
It is only in some areas of the Little Sea and the Selengin 
shallows that the larvae of this species are sometimes 
found at shallower depths (in some cases at a depth of 20 
meters), but these are special districts where other deep 


water denizens of Baykal also ascend to shallow depths 
(Bazikalova, 1945; Kozhov, 1947; Taliyev, 1948). 


In addition to species of the genus Sergentia, the endemic 


forms of the second ecological group also include Microspec- 
ly dis- 


tra baicalensis Tshern. This species is very widely 
tributed in Baykal. Its larvae are found on all types of soft 
bottom: on pure sands of different coarseness, on silty 
grayish sands and on fine grayish silts at depths ranging 
from 1-1.5 to 100-200 meters. It is invariably found in 
company with another endemic species, the polychaete 
Manayunkia baicalensis Nusb. The larvae of Microspectra 
are found in almost every sample of a bottom drag or grab, 
especially on fine-grained sands at depths of 15-60 meters 


and often find their way into the stomachs of various species 
of Baykal bullheads. 


The imago of Microspectra baicalensis Tshern. is 
similar to the species Microspectra natvigi Goetgh. 
described from Greenland (Geetgheblier, £933) but un- 


fortunately the larval and pupal stages remain unknown. 


In addition to the species already mentioned the second 
ecological group*includes a small group of ordinary 
oligotrophic-limnophilous forms: Stictochironomus histrio 
Fabr., Prodiamesa olivacea Meig. Tanytarsus gr. mancus 
v.d. Wulp and Tendipes (Limnochironomus) er. tritomus 

y are only 


Kieff., but the 


found in bays and at depths of not 














below 20 meters. 


2. THE FORMATION OF THE TENDIPEDID 
FAUNA OF BAYKAL 


The ecological groupings from the open lake con- 
sidered above were apparently formedin different and quite 
independent ways. There is an evident connection between 
the first group (the denizens of the stony littoral) and the 
rheophilic fauna of the streams, rivulets and other running 
water along the shore of Baykal. This group is partly the 
result of centuries of passive invasion of Baykal by rheo- 
philic species and partly of the active adaptation of rheo- 
philic species to the environmental conditions in Baykal. 


Eggs, larvae and pupae of the most varied rheophilic 
species of the Tendipedidae are constantly being brought to 
the littoral by running water (streams, rivulets and 
springs). The majority of them will clearly perish in Bay- 
kal, especially all the developmental phases of the narrow- 
ly specialized rheophilic species whose larvae are never 
found in Baykal. Nor will the immobile or relatively im- 
mobile developmental phases of the other species of the 
Tendipedidae carried into Baykal (eggs and pupae) be likely 
to have much chance of survival, since they will either be 
thrown up on to the shore and damaged by the shore waves 
or they will be carried to great depths far from the coast. 
It is clear that only the larvae of fairly eurybathic rheo- 
philic species will be preserved in Baykal. Under favor- 
able conditions (at relatively slight depths of up to 5-15 
meters) they will find thermal and gas conditions and a 
substrate (refuge and source of food) on the Baykal littoral, 
which if not identical to their original conditions in stream 
or river will certainly approximate them. The larvae of 
such species may survive to complete their metamorphosis 
in Baykal. It is apparent that these forms include the rheo- 
philes Orthocladius gr. olivaceus Kieff., Diplocladius 
cultriger Kieff. and Eukiefferiella coerulescens Kiefi. , 
small numbers of which are regularly found in the bio- 
cenoses of the stony littoral. A similar, although some- 
what different fate awaits such rheophiles as Syndiamesa 
orientalis Tshern., Syndiamesa subnivosa, sp.n., Diamesa 
campestris Edw., the larvae of which only survive in cer- 
fain Timited areas of the littoral in the immediate vicinity 
of river and stream outlets. This fairly wide group of 
rheophiles complete the larval stage of development with 
varying degrees of success in Baykal; but when they fly, 
the imagos find more favorable conditions for egg-laying 
and embryonic development in the streams and rivulets 
and therefore return to their initial biotopes. We still do 
not know whether they lay their eggs in Baykal. 


Active adaptation to the conditions of Baykal is typical 
of the species that belong specifically to the lake (Ortho- 
cladius greparius, sp.n., Tanytarsus minutus, sp.n.), _ 
which are able to maintain themselves in Baykal owing to 
special biological features in embryonic development and 
egg-laying, and do not therefore return to rheophilic con- 
ditions at the commencement of the developmental cycle. 

I have found confirmation for this assumption. The larvae 
of Orthocladius gregarius, sp.n. are widely distributed in 
Bay. and are especially plentiful in a biotope of green 
filamentous algae. The females of this species lay their 
eggs in Baykal in the morning and evening when the 
weather is fairly settled, on stones projecting from the 
water far from the shore that are rhythmical ly lapped by 
the water. Owing to the limited number of sites suitable 
for egg-laying and the abundance of the species, oviposi- 
tion becomes collective in Orthocladius gregarius, sp.n.: 
the individual batches of eggs adhere to ack other to form 
mucilaginous lozenges measuring 4 x 6 or 3 x 8 cm and ap- 
proximately 0.5 cm thick. During observations at the 
Bol'shiye Koty Biological Station in July and August 1949 
I found that the great dimensions and thickness of the col- 
lective batches of eggs were an essential condition for suc- 
cessful embryonic development. Only those eggs which are 
most protected, i.e., those in the lower layers, develop 
successfully. The superficial groups of eggs protect them 
from drying out or from being prematurely washed away 
by the waves and ensure that they are kept warm. High 
temperature and sufficient light are essential to the de- 
velopment of Orthocladius gregarius, sp.n. eggs. I kept 
some Orthocladius gregarius, sp.n. eggs under different 
conditions: near the bed of the lake at depths of 10 and 
20 meters, ina poorly lit cellar at a temperature of ap- 
proximately 10° C and in a Petrie dish in the window of 
the laboratory. The submerged eggs failed to develop.! 
The eggs maintained at a low temperature (10° C) 

(See footnote on next page) 





developed slowly (the first larvae did not hatch until the 
tenth or eleventh day from the commencement of the experi- 
ment). The eggs that developed under natural conditions 
and those in the well lighted laboratory (i.e., eggs that were 
kept _—_ developed at approximately the same rate (1.5-2 
days). 


The fate of eggs washed away from collective laying 
sites by the waves was determined by examining plankton 
fraction samples taken at Bol'shiye Koty on 27 and 31 July 
1949. The eggs of Orthocladius gregarius, sp.n. were 
found to have been scattered over a considerable area. 
They were detected in plankton samples taken at distances 
of 1.5 km from the shore and at depths of up to 150 meters, 
but had perished in every case. Consequently the success 
of the embryonic development of Orthocladius gregarius, 
sp.n. in Baykal is due to an original biological aie peation 
—the collective nature of egg laying. 


A different type of adaptation to a littoral existence was 
found in Tanytarsus minutus, sp.n. The females lay their 
eggs on stones at the water's edge. The eggs, which are 
slime-free, are microscopically small whitish nodules that 
adhere firmly to the surface of the damp stones, and under 
laboratory conditions to the sides of glass aquaria (it is dif- 
ficult to scrape the eggs off the substrate). Development of 
the eggs is very rapid under laboratory conditions. The 
larvae hatch on the second or third day after oviposition and 
shortly afterwards attach themselves to the wall or bottom 
of the aquarium by a fine web. This rapid attachment of the 
larva to the substrate is evidently an adaptation that prevents 
the larva from being carried to depths to which the species 
is unaccustomed. 


In the cases considered above the embryonic develop- 
ment of littoral species occurs under high temperature con- 
ditions and is only possible close to the shore. This is cer- 
tainly a manifestation of the historical link between the 
littoral species of Baykal and rheophilic species, the eggs 
of which are normally to some extent attached, and the fe- 
males have an unusually extensive and varied coastline at 
their disposal for egg laying. The need for high tempera- 
tures and moisture, but not for an aquatic environment for 
embryonic development, is a factor that limits the extension 
of the littoral species beyond depths of 20-25 meters. 


The origin of the second ecological group is undoubted- 
ly associated with the most typical representative of the 
oligotrophic-limnophilous forms. This connection and the 
subsequent fate of limnophilous species with respect to 
establishment in Baykal can be traced quite easily from the 


example of the genus Sergentia Kieff. and can be treated in 
the following way. 


The genus Sergentia Kieff. has few known species. The 
two palearctic species are Sergentia longiventris Kieff. and 
S. coracina Zett. The first species is well known. Its 
Tarvae inhabit the deep cold mountain lakes of Western 
Europe and Western and Eastern Siberia, in which the 
thermal and gas conditions are the same as in Baykal. It is 
apparent that this widely distributed palearctic species was 
either the originator of the Baykal species of the genus 
Sergentia Kieff. or closely related to it. 


Factors in the adaptive splitting of species include the 
great extent of Baykal, the variety of depth and bottom con- 
ditions and new biocenotic relations for the species (possibly 
‘the absence of the predators and competing forms that de-" 
termined the course of natural selection for S. longiventris 
Kieff. in ordinary oligotrophic lakes). On settling in Baykal 
the species broke up initially into at least four new species 
that are found in soft bottom conditions in the relatively 
shallow zone (up to 100 meters). In addition to newly ac- 
quired attributes (special features in the structure and 
coloration of the submentum) this group of Baykal species 
retained all the basic features of the original species: 
large eye spots, relatively flat submentum, radial striping 
on the plates of the submentum. The most plastic of the new 
Baykal species of the genus Sergentia Kieff. was apparently 
the littoral species Sergentia baicalensis Tshern., which 
far outstrips the other species both in numbers and in ter- 
ritory occupied. But the conquest of Baykal by tendipedids 
of the genus Sergentia Kieff. was not restricted to the 100- 


1The eggs in samples submerged to a depth of 10-20 m 
in Baykal on 31 July 1949 survived for one month. On 22 
August some of the eggs had perished but others were alive 
and in the initial stages of cleavage. 
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meter isobath. The littoral species S. baicalensis Tshern. 
gave rise to a further branch that mastered the soft bottom 
conditions in deep water zones. The nature of egg laying 
by representatives of this genus made it likely and even 
certain that larvae would reach great depths in the lake. 


I found that the eggs of Sergentia Kieff. (Sergentia 
intermedia Linevich from the Angara (Linevich, 1958) and 
5. gomphocephala Linevich from Baykal) form slimy bands 
that twist into loose irregular clusters. The eggs are de- 
posited on the surface of the water and may be carried far 
from the shore by offshore winds. The eggs gradually sink 
to the bottom layers where the viscous slime maintains 
them above the surface of the bed. When the bottom dips 
steeply they are probably able to slide easily into the 
abyssal zone. There is no difference between the overall 
temperature of the bottom layers in Baykal at great depths 
and at a depth of 60-100 meters (Kozhov, 1947) and the 
bottom at great depth is a soft deep-water ooze containing 
organic residues. It is therefore highly probable that the 
eggs and larvae of Sergentia Kieff. can develop at great 
depths in Baykal. Tf i Iarvae survive, the subsequent 
adaptation should be in the direction of a reduction in the 
organs of vision, which would lose their function in the 
darkness; and of increased size, since only large and 
strong individuals can cover long distances when ascending 
to the surface in the pupal stage and flying to the shore as 
adults. These are the features that are typical of the deep- 
water species Sergentia koschowi. The larvae of this 
species have pin-point eyes and are large (20-22 mm). The 
adult larvae of S. koschowi have one further feature that is 
clearly associated with the increased feeding activity in- 
volved in the increase in body size: the number of teeth 

on the submentum in the adult larva is increased from the 
fourteen typical of S. baicalensis to sixteen and the shape 
of the submentum is altered. The curve of the teeth is 
steeper and the plates of the submentum project down- 
wards. Thus the general form of the animal is changed 
parallel to adaptation to new and completely specific living 
conditions. 


The suggestion above that the deep-water species S. 
koschowi developed from the littoral Baykal species Ser- 
gentia baicalensis finds some confirmation in an analysis 
of one of the special features in the ontogenesis of S. 
koschowi, namely the regular changes in the larvae of this 
species with increase in age. When studying collections of 
the larvae of different species of Sergentia Kieff. from 
Baykal I was struck by a very mndrenting fact. The same 
sample of benthos often contained larvae of different ages 
and of greatly differing size. In all cases the larvae of S. 
koschowi were clearly distinguishable from the large- ~_ 
eyed larvae of other species of Sergentia Kieff. by the re- 
duction in the eye spots; pin-point eyes were only typical 
of examples of populations living at relatively shallow 
depths (100-300 m) and of examples trapped at the maximum 
depth for the species (1360 m). The submentum typical of 
adult larvae was never found in the young larvae of S. kos- 
chowi Linevich (3-10 mm). The number of lateral teeth 
and the form of the submentum in 5-10 mm and even in 15 
mm larvae was suggestive of the submentum in adult S. 
baicalensis Tshern. larvae. This is, of course, nota 
chance coincidence and can only be explained biologically 
as an ontogenetic reflection of the historical link between 
these two species of the genus Sergentia Kieff., asa 
manifestation of recapitulation in $. koschowi Linevich 
larvae. The special structure of the submentum in S. kos- 
chowi larvae in the last stage of development may be 
treated as a specific "phyloembryogenesis" of the type 
known as anabolia (Severtsov, 1939). 


Two fundamental questions concerning the origin of 
the fauna and flora of Baykal have apparently been settled. 
It has been established that the forerunners of the present 
inhabitants of Baykal occupied the area by heterogeneous 
settlement at different times (Berg, 1922; Vereshchagin, 
1940; Martinson, 1951; Kozhov, 1958) and that there is 
some question concerning the precise autochthonous char- 
acter of the fauna. Some students of Baykal (Kozhov) as- 
sociate the profound endemism of the fauna of Baykal (as 
indicated by the level of taxonomic rank) and the extent of 
divergence in various forms with a long period of forma- 
tion in the special conditions of Baykal, while others 
(Dorogostayskiy and Taliyev) think that they are due to ac- 
celerated evolution of the species that settled in Baykal. 
Some authors (Vereshchagin) think that the formative fac- 
tor was a complex of specific abiotic conditions, while 
others (Taliyev) think that speciation was intensified, in 


the main, by biotic conditions, by the existence of extensive 
unoccupied areas and of free ecological niches in the new 
biocenotic relationships formed actually in Baykal. 


Kozhov (1958) divides the contemporary fauna of Baykal 
into five genetic complexes: 1) the Siberian limnophilous 
complex, in which he includes species of animals at present 
living in the shallow eutrophic lakes along the shore of Bay- 
kal, typical of the coastal zone in the region of Sor; 2) the 
Siberian limnorheophilic complex, i.e., a little-studied 
group of emigrants from the oligotrophic lakes and running 
waters in the Baykal region, mainly in the littoral zone; 

3) a paleoholarctic complex descended from the inhabitants 
of the Tertiary waters of the holarctic and represented in 
Baykal by endemic and profoundly endemic forms; 4) an 
ancient Central Asian complex descended from the in- 
habitants of the extensive basins of Central and Eastern 
Asia, that have almost lost their connection with the 
original forms and are represented in Baykal by the most 
profoundly endemic species, and 5) a complex of emigrants 
from the Arctic Ocean. According to Kozhov, forms from 
the third and fourth complexes make up the majority of the 
deep-water denizens of Baykal but are also found in other 
zones of the lake. 


Kozhov has tentatively assigned the tendipedids of the 
open lake to the second genetic complex, i.e., to the group 
of Siberian limnorheophilic species that have not acquired 
pronounced endemic features in Baykal. There is some con- 
tradiction between the information given in this article and 
Kozhov's view . 


The tendipedids specific to Baykal do in fact show a 
connection with the rheophilic species that inhabit the stony 
littoral, are restricted to the 20-25 meter isobath and ex- 
hibit slight signs of endemism (endemic species) and, via 
the genus Sergentia Kieff., with the most typical of the con- 
temporary species, the limnophilic species of the deep oligo- 
trophic lakes, represented in the palearctic by two extant 
species of the genus Sergentia Kieff. The genus Sergentia 
Kieff. is extensively distributed in Baykal in all zones, in- 
cluding the abyssal zone, and is represented by the endemic 
subgenus Baicalosergentia with five species. Consequently, 
the second aecleaee group of tendipedid forms (the 
descendants of limnophilous species from deep oligotrophic 
lakes) has undergone a special type of divergent evolution 
in Baykal leading to the consolidation of the Sergentia Kieff. 
of Baykal as a subgenus rich in species. 


This fact compels us to treat cautiously the idea that 
depth of endemism is a direct function of the time that has 
elapsed since colonization. In Baykal the depth of endemism 
is clearly governed both by time and by the biological 
peculiarities of the incoming species. 


The relatively restricted numbers of the endemic 
species of Tendipedidae in Baykal and the relatively poor 
number of Species despite the unusual range of adaptive 
possibilities exhibited by the species (confirmed by the 
universal distribution of tendipedids and by the fact that 
their larvae can live under the most diverse ecological con- 
ditions including seas, rivers, lakes, springs, geysers, 
marshes and moist soil) shows that this group is of recent 
occurrence in Baykal. The differing levels in endemism 
and in the distribution of the two ecological groups of 
tendipedids in Baykal (inhabitants of the stony littoral and 
psammophilous species) suggest that endemism and the 
splitting of species are dependent both on the duration of 
evolution under isolated conditions and on different rates of 
evolution due to the biological peculiarities of the incoming 
species. 


CONCLUSIONS 


1. The division of the tendipedids of Baykal into two 
ecological groups is justified in the paper. These groups 
are: 1) a group of species living on the stony littoral and 
restricted to a depth of 20-25 meters, and a group of 
psammophilous species found in all zones of the lake, in- 
cluding the abyssal zone. 


2. The first ecological group consists of rheophilic 
forms and near-rheophilic species specific to Baykal. The 
second ecological group has been formed from highly typical 
limnophilous species from deep mountain lakes, in which 
signs of endemism are at least subgeneric. 


3. The depth to which tendipedids have penetrated into 
the fauna of Baykal is governed by the biological peculiari- 
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ties of the incoming species. 


4. The relatively poor number of tendipedid species 


in Baykal and the limited number of endemic species sug- 
gest that the tendipedid fauna of Baykal is relatively young. 
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THE ROLE OF THE FOOD FACTOR IN THE MASS REPRODUCTION 
OF LEAF PESTS ON CRUCIFERAE 


L. A. STEPANOVA 


It has been found that an essential step towards im- 
proving techniques of forecasting variations in the develop- 
ment and population of destructive insects is to discover how 
food influences the growth, survival and behavior of Cruci- 
ferae pests and to assess the relative importance of the food 
factor and its interaction with other environmental factors. 


That oligophagous and even widely polyphagous insects 
display a narrow food specialization, expressed in the active 
selection of only a small number of the potentially edible 
plant species, consisting of those which are best for their 
growth and development, has long been recorded in the 
literature and has continued to attract the attention of many 
investigators (Kuznetsov, 1930; Danilevskiy, 1935; Kozhan- 
chikov, 1950a, 1950b, 1951; Shapiro, 1951; Lozina- 
Lozinskiy, 1954 and many others). Less is known about 
pests' specialization in relation to the vegetative stage of the 
plant and, in particular, how the quality of the food at vari- 
ous stages of its growth affects the insects' seasonal de- 
velopment cycle (diapause) (Rozhdestvenskaya, 1945; 
Kozhanchikov, 1948, 1950a, 1951; Danilevskiy, 1950, 1956; 
Zolotarev, 1950; Goryshin, 1953, 1956, 1958; Larchenko, 
1955; Popova, 1956; Naumov, 1959 and others). On this 
aspect the most interesting papers for us are those of N.I. 
Goryshin, who examines the role of food on insect diapause 
in connection with other environmental factors. 


The literature still contains no objective indices, apart 
from some fragmentary data, of the influence of food on the 
development and behavior of Cruciferae pests. Work on this 
subject has therefore been carried out and the main results 
are given here. 


MATERIAL AND METHODS 


A basic combination of Cruciferae leaf pests was 
used: the cabbage moth (Barathra brassicae L.), 
oo cabbage white, turnip and swede butterflies 
Pieris brassicae L., Pieris rapae L., Pieris napi 
L.), the diamond-back moth (Plutella maculipennis 
Curt.), the turnip fly (Athalia colibri Christ and 
the horseradish leaf beetle (Phaedon cochleariae F.). 
The paper is the result of experimental investigation. 


The larval diet was taken as the basis of the 
study, since it is the underlying factor determining 
the insect's food relationship to its environment. 
The research was directed at studying the influence 
of the food factor both on the behavior and on the 
physiology of the pest. The material used consisted 
of larvae reared from eggs collected in nature or 
produced in gardens. 


The food selection tests were conducted in 
crystal pans, with late-instar caterpillars placed at 
the center and equally-sized small pieces of the test 
plants set around the periphery. The pans were 
placed in the dark and a 100% relative humidity was 
maintained in them by wetting filter paper placed on 
the bottom of the pans. The plant selection was 
evaluated by calculating the amount of food eaten 
and counting the number of individuals visiting it. 


The influence of the diet on development was 
studied by rearing the caterpillars on a particular 
plant. The test material was kept at a constant tem- 
perature (the optimum temperature for the species 
under study, 20.2-22.5°) and under conditions of con- 
tinuous illumination and air humidity near to satura- 


tion. Abundant food was supplied and changed, as 
a rule, daily. The mortality rate (in %), the dura- 
tion of growth (in days) the pupal weight (in mg on 
the day of pupation) and the fertility of the imago 
in number of eggs deposited per female) were 
recorded. 


As the group of pests under study was 
oligophagous, only Cruciferae species were used 
as the test plants. The biennials used were the 
"Slava" variety of white cabbage (Brassica 
oleracea var.), the swede (Brassica napus rapi- 
fera), the food and fodder turnips (Brassica 
campestris var. rapifera); the annuals used were 

e radishes Raphanus sativus var. niger and var. 
radicula, rape (Brassica campestris) and the 
mustard Brassica juncea; common winter cress 
(Barbarea vulgaris) was chosen as a weed. 


To discover the reaction of the insects to the 
age of the plants the latter were tested at the initial 
and final vegetative stages. We shall refer to 
plants at the initial stage as ''young" and to those 
at the final stage as "'old."" We made efforts to 
use young plants in the fourth leaf stage; feeding 
was sometimes protracted beyond this stage but 
never so long that budding had started in the an- 
nuals or head formation in the case of cabbages. In 
the old plants the growth period of the annuals co- 
incided with the end of flowering and the ripening 
of the pods; in the cabbages it covered the final 
periods of seasonal growth, the formation and 
consolidation of the head. Transplanting and sow- 
ing were done at different times in the season in 
order that all the plant species could be studied at 
equivalent growth periods. 


EXPERIMENTAL PART 


Larvae of Cruciferae pests actively select the plants on 
which they feed. They show distinct specialization as re- 
gards the age of the food plant, the larvae of all the pests 
without exception (cabbage moth, cabbage, turnip and 
swede butterflies, diamond-back moth, turnip fly, horse- 
radish leaf beetle) invariably preferring young plants to 
old. As regards the selection of plant species, specializa- 
tion was hardly at all apparent when all the plants were at 
the fourth leaf stage (in other words, when they were all 
at an equivalent stage of growth) and distinct selectivity on 
the part of the insects was observable only during the 
plant's subsequent growth. 


Table 1 shows the figures on plant selection by cater- 
pillars of various Lepidoptera. The experimental plants 
were at roughly the same stage of growth, the annuals having 
shed their flower stalks but not yet started to flower and the 
cabbages being at the stage of leaf whorl formation. It can 
be seen from Table 1 that all the insects investigated showed 
the same attitude towards the food, choosing first the cab- 
bage, then the turnips and swede, showing slightly less 


preference for Brassica campestris and mustard and very 
rarely choosing the radishes or the winter cress. 
The results of tests on the influence of qualitatively dif- 


ferent foods on the general course of the pest's development 
are shown in Tables 2, 3, 4, 5 and 6. 


The figures given in these tables indicate that the food 
factor influences the duration of growth, weight, fertility 
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Selective capacity of caterpillars 
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Cabbage moth Cabbage butterfly Turnip butterfly iamond-back moth 
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Influence of different food regimes on development of diamond-back moth (temperature 22 
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Note: A—Raphanus sativus var. radicula; B—Raphanus sativus var. niger; C—Common winter 


cress. 
and longevity of the insects. The choice of plants coincides rate varied from 20 to 24%, that of the horseradish leaf 
in broad outline with the character of the insects' growth on beetle from 15 to 20% and that of the diamond-back moth 
them, the preferred plants being those which are most from 20 to 26% (species); in other words, there was hardly 
favorable for the insects' growth and development, and the any change at all. In the remaining cases the individual 
_ death rate and duration of growth increasing when the diet mortality rate increased more steeply when the diet con- 
consists of avoided plants, while the weight and fertility de- sisted of avoided plants but never by a factor of more than 
crease. 1.5-2 times; in the turnip butterfly, for example, the in- 
crease was from 16 to 29%, in the diamond-back moth from 
Of all the indices recorded by us the clearest were those roughly 20 to 30% (stage), in the cabbage butterfly from 25 
relating to duration of growth. In the case of the turnip to 45% (species) and more (stage). 
butterfly this increased from 17.5 to 19 days (species) and 
more (stage), in the case of the cabbage butterfly from 18.5 The described variations in the duration of ‘growth and 
to 20.5 days (species), in the case of the diamond-back moth percent of species mortality, as we have seen in Table 2, 
from 9 to 10 days (species) and from 9.3 to 11.3 days (stage) are not limited by the larval stage, but are retained also 
and so forth. Pupal weight, fertility and individual longevity in the pupal stage. 
for the most part varied negligibly and in many cases there 
was no difference at all. Although the weight of the diamond- The food specialization of Cruciferae pests is thus con- 
back moth pupa, for example, diminished when the insect nected not so much with the species of plant as with the age 
fed on avoided plants, the greatest difference obtained, even of the plant, as the following two experiments show. 
in the most extreme case, was only 0.9 mg; in the case of 
the diamond-back moth, the difference in pupal weight did In an experiment with the cabbage butterfly (Table 5) 
not exceed 14 mg either in the species experiment (young performed in June-July and repeated in August, the test 
cabbage and young turnip) or in the stage experiment (young plants, in contrast to the August series, were at later 
and old cabbage), and only in the extreme case (young cab- stages of growth. The young plants had by this time passed 
bage and old turnip) did it amount to 105 mg. In the remain- their first stages of growth tthe cabbage had entered on the 
ing insect species no pattern of variation in the pupal weight head formation stage while the annuals had reached the 
could be observed. The individual cabbage moth mortality flowering stage) and the old plants were at the last stages 
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Table 3 


Influence of different food regimes on caterpillar develop- 
ment of turnip butterfly 
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Table 4 


Influence of different food regimes on development of 
larvae and pupae of horseradish leaf beetle 
Temperature 20.2°) 
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Old CADDRRS: 5 io 6.68 5i0%s 
Young fodder turnip... 


of their seasonal development (the cabbage had reached the 
condition of economic maturity and the annuals were in the 
period of seed-ripening). As we did not have the possibility 
of using all the species, even of the young plants, when they 
were at the same stage of development, the avoided plants 
(both young and annual) were at a later stage of development 
than the cabbage and other biennials. This was strongly re- 
flected in the character of the insects' development. As in 
the summer series of experiments the caterpillars took 
roughly two days longer to develop on the old than on the 
young plants. In the species experiment the difference was 
five days and, in the extreme case (young cabbage and old 
radish) more than seven days—undoubtedly the result of the 


individual mortality rate not only did not increase in propor- 
tion to the age of the plants and non-preference of the in- 
sects but even fell slightly, while in some cases the pupal 
weight even increased. We believe that the reason for this 
somewhat unusual phenomenon was the predisposition of the 
August caterpillars—the last generation in the Leningrad 
province—to diapause. 


The second example, which underlines the special sig- 
nificance of the plant's stage of development, is the experi- 
ment with the cabbage moth (Table 6). 


Two plant species, cabbage and fodder turnip, were 
tested, the young plants being at an equivalent period of 
growth (fourth leaf stage) and the older ones at slightly dif- 
ferent periods of growth (the cabbage at the beginning of the 
flowering stage and the fodder turnip at the seed-ripening 
stage—in other words, somewhat older). 


In this experiment the duration of caterpillar growth on 
the two species of young plants did not differ at all but did 
differ substantially on the older plants, lasting twodays 
longer on the old fodder turnip than on the old cabbage. The 
same applied to the stage experiments: on the old cabbage 
the caterpillars took two days longer to develop than on the 
young cabbage while on the old fodder turnip their develop- 
ment was four days later than on the young plant of the 
same species. A similar pattern was found in regard to 
the pupal weight indices. Caterpillar mortality varied com- 
parably. 


The influence of diet—more precisely, of the age quali- 
ty of the diet—on insect diapause is particularly interesting. 
On the basis of a series of experiments we believe that the 
ageing of the plant inevitably affects the seasonal growth 
cycle of the insects. In the case of Cruciferae leaf pests, 
however, this influence is negligible and provided the tem- 
perature is optimum for the insect's development usually 
takes the form of a slight shift of the light threshold. By 
way of example we cite an experiment with the turnip fly 
(Table 7), from which it can be seen that when the larvae 
were fed on young fodder turnip the pronymphal diapause 
set in when the day was 14 hours long, against 15 hours 
when the diet consisted of old fodder turnip. 


We assumed that feeding the larvae on the generative 
rather than on the vegetative parts of the plant as we usual- 
ly did would have a greater effect on the diapause. This 
result was obtained in our experiment with the swede but- 
terfly, when the caterpillars were fed at a temperature of 
20°, with continuous illumination, on the leaves of young 
and old Hesperis L. and on the Hesperis flowers. In the 
first two parts of the experiment there was no diapause but 
when the caterpillars were fed on the flowers 33% of the 
pupae diapaused. Nevertheless, we do not insist on the 


double effect of species and stage. It is interesting that the above-mentioned hypothesis, since the experiment was 


Table 5 


Influence of different food regimes on development of cabbage butterfly caterpillars 


June-July (temperature 20.5%) 


August (temperature 22.5°) 
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cress. 
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Table 6 


Influence of different food regimes on 


caterpillars (temperature 22.5°) 
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Influence of the larval food regime on percentage of diapausing pronymphs of the turnip 


fly (temperature 20.3°) 
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Influence of the food regime on the development of the turnip fly 
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repeated only once and on a comparatively small amount of 
material. 


All the above-mentioned experiments were performed 
under moderate temperature conditions (20.2-22.5°). The 
rates of growth must naturally vary with the overall tem- 
perature conditions. We performed a series of tests on this 
aspect of the problem and Table 8 shows the results of one 
of these. 


As can be seen from the table the difference in the dura- 
tion of larval development on young and old food plants con- 
spicuously increases as the temperature falls; at 25.3°, for 
example, the difference was one day, against 1.8, 3.7 and 


more than 4 days as the temperature fell respectively to 
20:89; 17. 79andi15°. 


The last stage of our work was to assess the influence 
of the food factor, in comparison with other environmental 
factors, on the development, survival, multiplication and 
behavior of the insects. For this we used our earlier ex- 
periments relating to the effect of temperature, light and 
other factors on the vital capacity of the diamond-back moth, 
the cabbage moth, the turnip fly and the horseradish leaf 
beetle, together with research on butterflies done in the 





imago) under various 
ditions 


Old cabbage 


Duration of 


growth Mortality 


Faculty of Entomology at the University of Leningrad. It 
was found that in the course of the pests’ growth and de- 
velopment the food factor was substantially less important 
than temperature, which was in fact the decisive factor. 
The role of food in regulating the seasonal cycle of develop- 
ment was negligible in comparison with the temperature 
and light rhythm. 


We shall not give the detailed comparison here, but 
shall limit ourselves to some results of the analysis. When 
the larvae were reared at a variety of temperatures, for 
example from 15 to 30° (the levels chosen were not the 
limiting temperatures but the temperature of normal life 
activity) the duration of individual development varied with- 
in very wide limits (from 20.6 to 6 days in the case of the 
diamond-back moth, from 37.7 to 10 days for the cabbage 
butterfly, from 49 to 10 days for the turnip butterfly, from 
34.5 to 12 days for the swede butterfly, from 23 to 7 days 
for the turnip fly, from 23.5 to 8 days for the horseradish 
leaf beetle and from 48 to 20 days for the cabbage moth; in 
our experiments on the influence of food, however, the 
variation in duration of development did not exceed a few 
days, and only in one case amounted to seven days. A 
similar pattern can be observed when the survival capacity 
and other indices are compared. 


As to the diapause, the available material justifies the 
following conclusions. Under low and high temperature 
conditions the regulation of the seasonal cycle of most 
species seems to depend entirely on the temperature, but 
if the temperature conditions are optimum for the insects' 
development the light rhythm is the decisive factor for the 
occurrence of diapause and the food factor usually makes 
itself felt only in a slight shift of the light threshold. 


CONCLUSIONS 


We must first emphasize the exceptional complexity of 
studying the food factor, since the biochemical character of 
the plants depends on a whole series of conditions, including 
climatic and agrotechnical; moreover, the pattern of 
ontogenesis in cabbage and other Cruciferae has so far been 
most inadequately studied. We had no possibility of dealing 
with all the questions connected with insec feeding and 
simply set ourselves the task of studying the influence of 
food on the phenology, population and distribution of the 
species studied. 


On the results of the tests performed we can draw the 
following inferences: 


The Cruciferae plants tested by us and, apparently, all 
plants of that family, are fully capable of ensuring the 
vitally essential processes of the insects specialized to 
them. At the same time, a narrower specialization, ex- 
pressed as a preference for certain plants rather than 
others, is characteristic of Cruciferae pests, as is shown by 
the reduction of the pests' development period and reduction 
in the mortality rate, side by side with an increase in the 
pupal weight and the female fertility when the pests are fed 
on such preferred plants. 


Food specialization takes much the same forms in most 
of the insects studied, and certainly in all representatives of 
the order Lepidoptera. The biennial plants (particularly the 
cabbage but also both types of turnip and the swede) are the 
most favored and are best for the growth and development of 
the insects. Rape and mustard are slightly less favorable 
and the radishes and winter cress are quite unfavorable. 


Apart from the preference for some species rather 
than others, the pests show a specialization as regards the 
vegetative stage of the plant. This form of specialization is 
more pronounced and is common to all the pests. The 
younger plants, those in the initial growth period, provide 
the best food for the insects. It is no accident that species 
specialization was slight when all the plants were at 
equivalent stages of development, for example in the fourth 
leaf stage; only in the process of the plants’ subsequent 
growth did the insects' specialization to species become 
stronger, owing to differences in the growth periods of the 
plants. 


Food specialization can apparently vary during the 
season; in other words, it depends on the physiological state 
of the individuals. The best food for the spring-summer 
generations is young plants, whereas some of the indices 
suggest that the autumn generation does better on old plants. 


The stage of development of the plants influences the 
seasonal development cycle (diapause) of the insects, as is 
shown under conditions of optimum temperature for de- 
velopment, usually as a slight shift in the light threshold. 


Of all the development indices recorded by us (duration 
of development, mortality rate, weight and fertility of in- 
dividuals), the clearest criterion was the duration of the 
development. 


Comparative evaluation of the influence of food, as 
compared with temperature and light, on the development, 
survival, multiplication and behavior of the insects showed 
that although the food regime does have an effect on the 
phenology, population and distribution of Cruciferae pests, 
factors related to the abiotic environment are nevertheless 
decisive in all these biological phenomena. 
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THE ORIGIN OF THE SHAPE OF THE PASSAGES CONSTRUCTED 


BY THE WOOD WASP PAURURUS NOCTILIO F. (HYMENOPTERA, SIRICIDAE) 
AND ITS RELATION TO HABITAT 


P. M. RAFES 


During work with the Peschanyy detachment (Institute of 
Forestry, Academy of Sciences, USSR) in the pine forest belt 
along the Irtysh between 1955 and 1957, I noticed two greatly 
differing shapes in the passages bored by wood wasps. Those 
that were loop-shaped belonged to Paururus noctilio F. ; 
others consisted of a geniculate passage of circular section 
that widens gradually from its origin in the timber to ter- 
minate at the surface of the bark in an emergence opening 
2-4 mm in diameter. The suggestion that these passages 
belong to other groups of trunk pests is refuted by the fact 
that there are no signs of gnawing of the bark, phloem or 
alburnum, which might be the commencement of a passage 
running into the wood and then coming out again (the "hook" 
known in a number of xylophages). Since the passage indis- 
putably begins in the timber, the egg was inserted into it by 
a long ovipositor, which is a feature of the wood wasp. Since 
I did not know of any descriptions of such passages in the 
literature I came to the conclusion that I had discovered some 
species of wood wasp. I had already advanced this opinion 
when I discovered passages of this type in the Urdinsk for- 
ests in the Western Kazakhstan region in 1954, which I 
described briefly in a paper published in 1957, but I was un- 
able to determine the species. 


The plentiful material in the pine forest belt enabled me 
to establish that both types of passage belong to one species 
of wood wasp and to discover transitional forms between the 
types of passage. I am publishing my material because of 
the absence of any such data in the literature? 


A BRIEF HISTORY OF THE QUESTION 


The shapes of wood wasp passages are of interest from 
several points of view. Firstly, it is important to reveal the 
behavior of the insect in the larval phase, the biological 
value of which is to utilize food to ensure activity in the later 
stages of life. The behavior of the larva is determined, on 
the one hand, by those actions which will yield the maximum 
amount of nutrients in a given period and protection from 
harmful external factors (these actions are developed as in- 
stincts in phylogenesis and reinforced by natural selection) 
and, on the other hand, by the environmental conditions 
facing the individual. Secondly, if there are any general 
features to the shape of the passages of different wood wasps 
this confirms the biological unity of the group; and differences 
in the shape of the passages constructed by different species 
confirms the independence of the species as determined from 
morphological characters. Thirdly, the shape of the pas- 


sages is also of practical importance when assessing damage 
to trees. 


The first successful attempt to establish a pattern of the 
passages of wood wasps was made by the Soviet entomologists 
Ass and Funtikov (Ass und Funtikow, 1932). After examining 
all the known sources these workers noted that the descrip- 
tions in the literature did not tally with the shapes of the pas- 
sages of Paururus juvencus L., which they studied. 


It should, however, be stated that although no one had 
previously shown that there were different types of passages, 


1With deepest gratitude I acknowledge the valuable re- 
marks and advice which I received from V.M. Yermolenko, 
A.N. Zhelokhovtseva, and N.N. Plavil'shchikova, as well as 
the discussions of the manuscript with the group of zoologists 
of the Forestry Laboratory of the Academy of Sciences, 
USSR. 
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the general description given was correct. Quotations 
given in their paper as examples all agree that the larval 
passage, filled with frass follows a winding path to the 
center of the trunk and then doubles back and that the larva 
pupates near the surface. 


The major work by Chrystal (1928), which appeared 
shortly before the article by Ass and Funtikov, contained a 
complete review of the literature on wood wasps but only 
described the boring of the beginning and end of the passage. 
Mainly from a study of Sirex cyaneus F., Chrystal estab- 
lished that after emerging from the eggs the larvae (of 
which there are several) remain for some time in the chan- 
nel bored by the ovipositor of the female (which might pos- 
sibly be called the egg channel), then drill a passage up- 
wards or downwards Tat or almost at right angles to the chan- 
nel) initially in the outer layers of the alburnum, but later 
deeper into the wood. The end section of this passage be- 
gins with the pupal chamber, which is found to be horizon- 
tal in most cases (i.e., across the fibers) and the imago 
drills its exit directly ahead; in some cases Chrystal found 
vertical pupal chambers (along the fibers), on emergenc 
from which the wood wasp bored an exit at an angle of 90 to 
the surface. Like many other authors, Chrystal emphasized 
the winding nature of the central section of the passage; he 
explained the turns as an attempt by the larva to find an 
easier way through knotty and disease-distorted timber. He 
also observed that "in larch trunks severely affected by can- 
cer the larvae of S. cyaneus frequently bore in a straight 
line through the most affected area where the timber is so 
hard and resinous that it is difficult to penetrate" (p. 233). 


The studies of Ass and Funtikov (1932) are principally 
of value because they showed that the turns throughout the 
length of the wood wasp's winding passage are not haphazard 
but are regular features that reveal a complex shape typical 
of this insect (which they called a "return" passage) and de- 
viations from it.? 


How were these conclusions received? 


In such a major reference work as the "Fauna of the 
USSR" (Gussakovskiy, 1935) it is stated that the passages 
of Sirex gigas L., Paururus juvencus L. and P. noctilio F. 
are alike, and there is a very general description similar 
to those cited above from the 1920's. In a textbook of forest 
entomology by Rimskiy-Korsakov et al. published in 1949, 
the larval passage of S. gigas L. is given a description 
similar to that given by previous authors, while a descrip- 
tion and drawing of a return passage taken from Ass and 
Funtikov’ is given for the steel-blue wood wasp. In a hand- 
book on damage to trees and shrubs published in 1951, 
Gusev and Rimskiy-Korsakov give a drawing of the return 
passage of the steel-blue wood wasp and describe the indica- 
tions of damage due to both S. gigas L. and P. juvencus L. 
Unfortunately this work does not contain any information on 
P. noctilio F. 


In the fifth volume of Escherich's major work on the 
forest insects of Central Europe (1940-1942) it is stated 


2A clearer idea will be conveyed by the actual descrip- 
tion given below for comparison with my data. 

3The announcement by P.S. Zakharov (1951), who only 
discovered a few passages, that return passages do not 
exist cannot be accepted owing to the inadequate nature of 
his material; his drawings show passages that are called 
half loop passages in this paper. 








that "the passages run for a short distance in the soft sum- 
mer wood of the annual ring and then run obliquely into the 
trunk. We are still not very clear on the subsequent path of 
the passages in the timber" (p. 253). The passages of P. 
juvencus L. are then described from the paper by Ass and 
Funtikov and from their drawings. Nevertheless this infor- 
mation did not become widely known: in a handbook of damage 
done by insects in the forest Schimitschek (1955) stated mere- 
ly that the passages are densely packed with fine white frass 
and run in various directions in the timber. 


The American key by Chamberlin (1949) states that the 
larva of the steel-blue wood wasp drills a passage in the al- 
burnum at the beginning of its development, passes into the 
timber and subsequently returns to the alburnum where it 
pupates approximately 12 mm from the surface. In the later 
third edition of an American work on forest entomology by 
Graham (1952) it is only stated that the la’ “e of wood wasps 
bore passages in timber, without any information being given 
as to their shape. One can state in conclusion that there is 
no complete description of the shape of wood wasp passages 
in the literature on forest entomology and, consequently, 
that there is no account of the laws that govern the shape of 
the passage. 


OBSERVATIONS IN THE PINE FOREST BELT OF 
THE IRTYSH REGION 


The Peschanyy detachment (Forestry Institute of the 
Academy of Sciences, USSR) carried out most of its work in 
the Kanonerskiy forest (south eastern tip of the Pavlodar 
region of the Kazakh SSR. Pines damaged by wood wasps 
were found he. from time to time. The figures for this 
damage are given in Table 1, from which it is clearly ap- 
parent that large emergence openings (5-8 mm in diameter) 
were usually found in the thickest trees (with a diameter of 
15 cm and above), while small emergence openings (up to 4 
mm in diameter) were found in more slender trees. Loop- 
shaped passages usually terminated in emergence openings of 
large diameter, while small openings (2-4 mm) were found 
at the end of simple geniculate passages. Also, whereas 
thick trunks were only slightly affected, thin trunks had died 
or were clearly dying. 


I shall describe two specimen trees to give the reader 
some idea of the great variety in the form of the passages 
and to consider the transitions from one form to another. 


Specimen tree No. 10 was a pine 15 meters high and 15 
cm in diameter felled on 9 August 1957; root fungus was 
prevalent in the immediate vicinity. Within the areas 
shaded at mid-day by overmatured trees some pine saplings 
(4-5 cm in diameter) were clearly dying, and some had al- 
ready died and even fallen. These were infested by Anthaxia 

uadripunctata L., of which there were as many as [ive or 
six in an running centimeters on the butt (up to a height 
of 1-1.5 meters). 


The tree chosen as a specimen was noticeably damaged 
by trunk pests but not apparently stunted. It was higher than 
the regrowth canopy but below the grown trees that shaded it 
at mid-day and its crown, although somewhat ragged, had 
green needles. Its crown was combined with that of another 
pine (11 cm in diameter) growing 40 cm away, that leaned 
against it at a height of approximately 5 meters. No holes 

made by pests could be found on this second pine. 


We noted the following holes on the southern side (figures 
for the northern side are shown as the denominator): 


Height 
Wood wasp emergence openings 5-8 mm in diameter 
Wood wasp emergence openings 3-4 mm in diameter 
Woodpecker holes in timber 


eee eres eeee 


ee ee ee ee ee ee 


Emergence openings of Anthaxia quadripunctata L. ............ 


Emergence openings of Phaenops cyanea F. .......eeeeeeeeeees 
Woodpecker holes in the bark 


One of the two emergence openings noted above 2 meters 
on the southern side had been made by the black pine longhorn 


beetle (Monochamus galloprovincialis pistor Germ.) and the 
other, which was 3 mm in diameter, e a wood wasp. Feed- 


ing areas of Phaenops cyanea F. were exposed by removal of 
the bark on the somes side (these areas had probably also 
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Fig. 1. - Positioning of flight holes of wood wasps in the 
sector of specimen tree No. 10 examined (height scale 1:5, 
diameter scale 1:2). Explanation in text. 


received the attention of woodpeckers), but no longicorn 
passages were discovered. 


This specimen tree was cut into short lengths which 
were split along the planes of the passages leading to the 
emergence openings to reveal the shape of the passages. 
The positioning of the emergence openings in one section 
examined is shown in Fig. 1 and the data are summarized 
in Table 2. 


The passages thus revealed can be divided into several 
types by shape. The first type consists of loop-shaped pas- 
sages (Fig. 2, passage K) which are formed in the following 
manner. On emerging from an egg laid in the wood the larva 
initially bores a very short length of passage at an angle in- 
to the trunk and then vertically up or down; after a certain 
distance the larva changes direction through an arc of ap- 
proximately 250° into the trunk, then in the opposite direc- 
tion relative to the vertical and subsequently toward the 
surface. The larva pupates within 30-70 mm of the sur- 
face, usually in a passage at an angle of approximately 45°: 
the adult insect drills the passage from the pupal chamber 
to the surface of the trunk. The passage forms a right 
angle to the surface, i.e., runs across the fibers® and is 
usually in the radial plane of the trunk; this horizontal sec- 
tor is often at an angle to the curving section. The pupal 
chamber and the section of passage bored by the imago are 
almost empty (they occasionally contain some borings and 
rotten wood with the remains of the exuviae); the whole of 
the passage bored by the larva is tightly packed with white 
borings. 


4A fully formed specimen of Phaenops cyanea F. was 
found in the first half meter in the bark. 

5Fabre (1905) observed that the pupal chambers of 
Sirex augur Kl. lie across the fibers. The adult insect 


0-50 cm 50-100 100-150 150-200 
1 2 8 5 
- 1 5 o 
* - . 5 
- - - 2 
* 1 3 « 
8 11/2 8 6 


bores the passage forward (in the direction of its head) turn- 
ing with each "step" towards the surface in an arc. When 
the head of the wood wasp reaches the surface the passage is 
already straight. In the absence of any apparent stimulus 
for the movement of the wood wasp Fabre called this 
phenomenon a "sense of direction." 


is 


1 


= 


is 


Table 1 


Pines infested by wood wasps (from observations between 1955 and 1957) 


Kiefer von Holzwespen beschadigt (1955—1957) 


a 


Height (of 












4126 vi955 | a 39 — Log | ee ore than 10 
2-}-3 Vi 1955 15 — Stump 6 4 
3 |22 VIL1955 10 on Dead 2-3 8 
4 | 25 VIIL1955 4.3 a Dead 5 ’ 
5 | 15 Vil 1956 5 5 Dead py 17 
6 |15 VIIL1956 |More 8 40.7 Dying 21 pm 
7 | 18 VIIL 1956 |than 30 oe Log 82 aa 
8 | 20 VIII 1956 10 9.75 Fallen and rotted 3 7 
9 | 20 VIII 1956 10 10.7 [Dead 3 12 
10 | 9 VIII 1957 15 15 |Weakened P| ee a 
11 | 13 VIII 1957 45 5 ead | 2-35 24 
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met Date ~~ (of brauch) | Condition of tree openings ie 
6 (in meters) | in mm) — 
'Z, Os 
aumhdhe Fluglochs- 
Daten d (zm) cuainenianan) Baumzustand durchmesser Floslcher 
(mn) 










Dimensions of} 











Total more than.......... 


1No emergence openings; a shrivelled larva 2 mm thick was found in the timber. 


2No emergence openings; a fully formed wood wasp in a chamber 8 mm in diameter was 
found in the timber. 


3More than 37 of these were wider than 5 mm and more than 81 had a diameter of up to 
4mm. 


Only the last part of a loop-shaped passage lies in the 
same vertical plane as the radius of the trunk; the initial and 
central sectors may run obliquely, so that the passage is not 
intersected by the loop. 


I call the second type of passage a half-loop (Fig. 2, D 
and M). In this case the larva bores an arc that runs into 
the timber and then returns toward the surface. The initial 
sector of the passage is short by comparison with the first 
type. In fact if the initial sector of passage D began below 
the terminal sector, and if the initial sector of the passage 
M began above the terminal sector (as indicated by dashed 
lines) we should have a loop-shaped passage of the first type. 


Passages of the third type (O and P), which are known as 
return passages, are shown in Fig. 3. The larva bores 
vertically downwards*® and with slight deviations into the tim- 
ber (as in passage P and in certain others not shown in Fig. 
3); after a certain distance (80-85 mm in passages of this 
type in the specimen tree) the larva pupates. The adult in- 
sect goes partly back along the passage and then gnaws an 
emergence opening to the outside. This can be represented 
diagrammatically as a loop movement (see the dashed line 
alongside passage P), but its two sides merge to form the 
return along the same segment. 


It is shown in Fig. 1 that loop-shaped and half loop pas- 
sages were found to a height of 130 cm on specimen tree No. 
10 and that return passages were found above 130 cm. The 
passage S (Fig. 3) should, I think, be ascribed to a fourth 
type, which will be described below. 


In passages of all types, the end sector bored by the 
adult insect is free of borings (Fig. 5). The only noteworthy 
feature about passage T (Fig. 3)is that the borings do not fill 
the initial sector right up to the "outlet"' sector as in passages 
O and P; it is assumed that the wood wasp continued a little 
farther along the old passage, then retreated some 5 mm be- 
fore turning to the surface. 


I shall now describe specimen tree No. 11. This wasa 


6The upwards direction is also likely but I did not ob- 
serve it. 
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dead pine 5 meters high and 4.5 cm in diameter felled on 

13 August 1957. Many wood wasp emergence openings were 
found on its trunk between 18 and 149 cm high (Fig. 4)? 
Passages and emergence openings made by Anthaxia quad- 
ripunctata L. were found on the butt in adniien Da 
emergence opening of a larger borer (possibly Ancylochira 
novemmaculata L.) 3 cm below the first emergence opening 
Of a wood wasp. The passages of longicorn beetles and 
buprestids that live in dead timber were found in the stump 
and roots. A few emergence openings of Phaenops cyanea 
F. were found between 60 and 140 cm. Passages of 
Molorchus minor L. which did not penetrate into the timber, 
were foun ween 70 and nearly 200 cm; it follows that the 
wood wasp was the first to infest the tree. The passages of 
Molorchus minor L. were bored from the side opposite the 
emergence openings of the wood wasp. A few passages of a 
bark beetle (Carphoborus cholodkovskyi Spess.) were found 
at 150 cm (on the same side as the longicorn beetle), while 
above 200 cm it had worked on all sides of the tree and 
there were no passages belonging to other pests. Since none 
of the bark beetle passages were occupied it had clearly in- 
fested the tree earlier than the longicorn beetle and possibly 
at the same time as the wood wasp.® 


This trunk was examined in the same way as in the 
previous case. 


The basic information on the passages is given in Table 
3, from which it is seen that most of them (17 out of 24) 
were geniculate (sometimes with several such bends). In 
this tree the diameter of the openings varied® between 2 and 


7They are all confined to the southern semicircle of the 
trunk. This is not always so however: in specimen tree No. 
9, 10.7 m high and 10 cm in diameter (20 August 1956), 
where the position of the emergence openings was recorded 
in part by compass points, three were on the northern and 
four on the southern hemispheres. 

8An analysis of other pines, on 20 August 1956 for 
example, showed that this "alternation" can vary, probably 
in relation to the drying out of the tree. 

%In the measurements the diameter was taken to the 
nearest 0.5 mm. 
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Fig. 2. - Cross-sections of passages in specimen tree No. 10. 
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Fig. 3. - Cross-sections of passages 0,P,S and T in 
specimen tree No. 10. 


3.5 mm (on average 2.47). In my experience the diameter of 
passages of this type nearly always falls within these limits; 
it was only in tree No. 2 that the diameter of some openings 
reached 4mm, while in tree No. 4 one opening had a diame- 
ter of 5 mm. 


The passages discovered in specimen tree No. 11, which, 
I repeat, belonged to the same species of wood wasp (Paurur- 
us noctilio F.), were not similar to the majority of those found 
in specimen tree No. 10. 


The fourth type of passage is relatively simple in form: 
the larva usually bores along the fibers, but after the pupal 
chamber the passage continues vertically for a short distance 
and then makes a smooth turn through almost 90° to the sur- 
face (Fig. 5). The initial sector of the passage is very slight- 
ly meandering, the extent of its deviations from the vertical 
being 1 (0-3.5) mm on average for thirteen measurements. In 
4 cases out of 24 the passages in this tree were bored oblique- 
ly at an angle of approximately 45° and not along the fibers. 
While the general trend of some passages was oblique, 
there was a noticeable tendency to form elbow bends (pas- 
sages Rand U, Fig. 6). Analysis of passage R reveals that 
its commencement and the whole of the vertical section (a- 

b) extend to a distance of 8 mm from the surface. The pas- 
sage then follows a curve through 90°, makes a further bend 
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Explanation in text. 


(b-c) and then runs horizontally to the emergence opening. 


Viewed from above there is a bend at "c."" Initially, 
therefore, the passage runs somewhat away from the sur- 
face and only its end is bored in the radial plane of the 
trunk. When the passage U was examined from above it 
was found that it also bent inwards and only the sector d— 
e ran towards the surface in the radial plane. Almost all 
passages have such bends in the plane transverse to the 
trunk; passages R and U are given as examples. This 
tendency to penetrate into the timber relates passage S in 
tree No. 10 (Fig. 3) to the geniculate passages in tree No. 
11, especially passages R and U (Fig. 6); the only differ- 
ence being that the penetration of passage S (Fig. 3) into the 
trunk is visible in profile, whereas that of passages R and 
U (Fig. 6) can only be seen when they are examined from 
above. We can therefore treat passage S in tree No. 10 as 
belonging to type 4. 


When examining a hole made by a woodpecker in passage 
X (Fig. 6) we also discovered passage X,. Each passage was 
packed with caked borings up to 2-3 mm from the hole. It 
therefore follows that the woodpecker was digging out de- 
veloped wood wasps that were boring their way from the 
pupal chambers to the surface. The passage X, is of 
particular interest as the only one in the tree to be almost 
half looped. At a depth of 2 mm from the surface the pas- 
sage runs obliquely downwards a distance of 15 mm from the 
surface until it reaches the point c where it makes a sharply 
rounded upward curve. When viewed from above it can be 
seen that the descending and ascending sectors are bored 
in two radial planes at an angle of approximately 45°. 


When splitting sections along the planes of the passages 
leading to the emergence openings we discovered passages 
that could not be seen from the outside since the boring had 
not reached the surface, We found fully developed adult wood 
wasps in three of them (2-2, 5 mm in diameter): there were 
two females 12 and 14,5 mm long and one male 12 mm long. 
Their heads were resting in hemispherical end chambers and 
the approximate positions of the emergence openings could be 
determined from the direction of the passages; they are num- 
bered K,, L, and M, on Fig. 4. All these passages and all 
the others in this tree (except passage X,) were geniculate, 
i.e. , were of the simpler fourth type. 


A large and fully formed adult wood wasp (a female 34 
mm long) was discovered on 18 August 1956, when sawing 
through a large log (more than 30 cm in diameter) in which 
there were no emergence openings. The insect, which had 
not completed the passage and was 40 mm from the surface, 
lay ina chamber 45 mm long and 8 mm in diameter. The 
passage, which began at a depth of 14 mmfrom the surface 
of the timber was 115 mm long. Its initial diameter was 1 
mm, but after approximately 50 mm it had already widened 
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Fig. 4. - Positioning of emergence openings of wood wasp 
in specimen tree No. 11 (height scale 1:5, diameter 


scale 1:2). Explanation in text. 


to 5 mm and the whole of the final third was 8 mm. This was 
a fully developed and most complicated loop-shaped passage. 


These four specimens of wood wasps were sent to the 
Zoological Museum of Moscow University where they were 
identified by A.N. Zhelokhovtsev as Paururus noctilio F. 


DISCUSSION OF MATERIAL 


Passages of all types have the following general features. 
The passage begins in timber 1-18 mm from the surface.!° 


The material at my disposal failed to reveal an explana- 
tion for the direction of the passages. Of eight quite clearly 
traced passages of type 1, 2 and 3 in specimen tree No. 10 
(Table 2) only two ascended initially, while six descended; 
one passage of type 4 ascended. Only three of thirteen com- 

letely traced passages of type 4 in specimen tree No. 11 
Table 3) were bored upwards whereas ten were bored down- 
wards; one passage of type 2 descended initially. According 
to Chrystal (1928) the larvae remain in the channel bored by 


10This confirms the announcement by Chrystal (1928), 
Ass and Funtikov (1932) and Scheidter (1934) that the female 
wood wasp lays several eggs after it has inserted its oviposi- 
tor into the timber; according to Scheidter (1934) it withdraws 
the ovipositor in stages. These authors observed several 
larval passages beginning from one egg channel. 
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Fig. 5. - Passage A from specimen tree No. 11. (The 
gauge indicates 3 mm). 


the ovipositor for some time after eclosion and then start 
boring a passage vertically upwards or downwards. Photo- 
graphs published by Escherich (1940-1942: 254) show the 
channel bored by the ovipositor and the larval passages run- 
ning from it: two of these passages ascend and four descend. 
The important factor is clearly the vertical nature of the 
commencement of the passage (in the alburnum, the sapwood 
of the annual ring, according to Escherich) and not the up- 
wards or downwards direction. The direction depends on j 
the larva finding a suitable place for boring. 


The diameter of the initial sector of the passage varies 
between < 0.5 and 2 mm. It has the appearance of a dot in 
a cross-section where the initial sector is smallest. This 
is at the very beginning of the passage, the diameter of 
which increases as the larva grows. It has been noted that 
the larva smooths the walls around the egg before selecting 
the direction, thus forming a circular chamber that some- 
times reaches 3-4 mm (as in passage K in Fig. 2). On the 
frequent occasions when there is no chamber the beginning 
of the passage is rounded rather than pointed. 


The initial sector of the passage, which usually accounts 
for not less than half its length, is tightly packed with white 
borings; this has been noted by all authors. Ass and Funti- 
kov (1932) explain that it is compacted by passage through 
the alimentary canal, where it is moistened. The hardened 
frass is in fact densely compacted and retains the shape of 
the passage even when the logs are split (Fig. 5). 


The frass-filled sector can be called the larval passage, 
and the later part, which is free of borings, can be called 
the imaginal passage. Both sectors have endings in the 
concave-floored pupal chamber. Since adult wood wasps 
were always extracted from incomplete passages, we are 
able to confirm the observations of other authors that these 
passages (from the chamber to the opening) are not made by 
the larva but are bored by the adult insect. 


Unfortunately, we did not measure the length of the lar- ' 
val and imaginal sectors of the passages (Tables 2 and 3) in 
every case. Nevertheless the existing data permit of certain ) 
conclusions. 


The diameter of the emergence opening (and therefore 
the dimensions of the adult insect) are directly related to 
the length of the larval passage, since its length governs the 
volume of food consumed and the increase in the size of the 





insect; the diameter of the imaginal passage between the pu- 
pal chamber and the emergence opening does not vary great- 
ly. We obtained the following average figures (in mm) from 
specimen trees 10 and 11, respectiveiy. 


Diameter of emergence opening.......... 4.94 2.5 
Total length of passage ........sseeees >144 64.2 
Length of larval sector........sescsee- > 96 40.4 
Length of imaginal sector.............- 44.1 23.4 


It is apparent that there is much less variation in the 
length of the imaginal passage than in that of the larval pas- 
sage. 


In this connection we must mention the remark by Ass 
and Funtikov (1932) that although variation in the size of 
wood wasps has long been known its causes are unclear. 
These authors note that they observed passages with larvae 
of different lengths and diameters from the same batch of 
eggs and wood wasps some of which reached a length of 17 
mm while others were 9-10 mm long, although they apparent- 
ly lived under similar conditions. They considered that the 
existence of such similar conditions refuted the explanation 
given by Judeich and Nitsche (1895) that small size in the in- 
sect was probably related to insufficient nutrition of the 
larva. Ass and Funtikov were, however, wrong in assuming 
that similarity in developmental conditions is adequately de- 
termined by the feeding of the larvae on the wood of the same 
trunk, in essence, even from one point on the trunk. They 
failed to take into consideration that although the food is of 
the same quality differences in the length and diameter of 
the passage affect its volume and this affects the size of the 
insects that develop. 


Our material shows that there is a direct relationship 
between the intricacy of the passage and its length: 


Type 1—loop-shaped, average length >170 mm 
(specimen tree No. 10—V, YE, K, L, N); 


Type 2—half loops, average length > 130 mm 
(specimen tree No. 10—A, B, D, ZH, Z, M, R, 
specimen tree No. 11—x,); 


Type 3—return, average length > 118 mm (specimen 
tree No. 10—O, P, T); 


Type 4—geniculate, average length 60.7 mm (speci- 
men tree No. 10—S, specimen tree No. 11—A, 
B, G-Z, K, L, M, , R, U, F). 


Although we do not have enough measurements for statistical 
processing, the correlation is both apparent and convincing. 
It can also be added that these relationships are fully con- 
firmed by observations undertaken without measurements. 


I shall now compare my material for the passages of 
Paururus noctilio F. with the observations of Ass and Funti- 
Kov (1932) on the passages of P. juvencus L. Comparison 
of illustrations borrowed from this work (Fig. 7) with my 
own leads to the following conclusions. 


Of fifty passages analyzed by Ass and Funtikov, forty- 
one were "return" passages (Fig. 7, I, Vla and VIc) while 
nine were variously ''snake-like" and "ring-shaped" (Fig. 7, 
VIb, VII, IX). At the end of their detailed descriptions we 
read (p. 574): ''we wish to note merely that if the larvae ac- 
tually bore different types of passage for reasons as yet un- 
known to us, there should be transitional forms of passage 
and such sharp demarcations should not exist between these 
two forms."' These extremely keen observers were dealing 
with a random group of objects, more than 80% of which (41 
out of 50) were of the same type. They therefore divided all 
the passages studied into two categories: a—normal, and b— 
deviation from the normal. The first category is exactly 
the same as my type 3 and I ‘have adopted the name "return 
passage" that they suggested. One cannot however, agree 
that the passages in their second category are simply ''snake- 
like’ and "ring-shaped;" they correspond fully with the fol- 
lowing types in my classification: 1—"loop-shaped" (see 
Fig. 2, V, YE,K,L,N and Fig. 7, VIb and VIII); 2—"half 
loop" (Fig. 2, D and M and Fig. 7, IX) and 4—"geniculate" 
(Fig. 3, Sand Fig. 7, VII).¥ 


The passages described and discovered in the Urdinsk 
forest in the Western Kazakhstan region (Rafes, 1957) were 


geniculate and may be those of P. juvencus L. that has been 
found in the forests on the Naryn sands. 
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There are no significant differences between us. The 
return passage was best represented in the material of Ass 
and Funtikov, while the loop-shaped passage was best 
represented in mine. If we take the loop as the basic form, 
the return passage becomes a special case in which both 
"halves" of the loop have come together. My suggestion that 
the form of the return passage is due to "cramped" ecological 
conditions and the constant striving to avoid coming close to 
neighboring passages is confirmed by the Observation by Ass 
and Funtikov (Fig. 7, VI) of several larval passages from 
one batch of eggs. This drawing shows that loop-shaped and 
return passages are definitely "related" forms. If the re- 
turn passage is taken as the basic form, the loop becomes 
a special case in which the larva has not turned through 
180° and has returned alongside but not in its own passage. 


We cannot decide which type of passage is most com- 
mon unless we have figures for the dimensions and condition 
of the infested trunks. There is reason to think that the 
trunks studied by Ass and Funtikov were of similar quality 
as timber and that the timber was little weakened. In the 
two specimen trees that I studied in greatest detail five out 
of forty-three passages analyzed belonged to type 1, eight 
to type 2, three to type 3 and twenty-four to type 4, while 
the shape of three passages could not be determined. My 
figures do not, however, provide any basis for considering 
that geniculate passages are specific to this species. It 
should be noted that emergence openings with a diameter of 
5-8 mm usually terminate loop-shaped and similar passages 
while openings with a diameter of up to 4 mm terminate 
geniculate passages and that the former are found inthe 
thicker and less weakened trunks while the latter are found 
in thinner dying trees. It therefore follows that the majority 
of the passages of each shape are determined (at least in the 
forests that I have studied) by the features of the tree itself. 
I therefore conclude that it would be incorrect to distinguish 
a basic form of passage from a majority of recorded in- 
stances without classifying them by environmental conditions. 


Quite well-founded conclusions as to the direction, form 
and length of the passages can be drawn from my material 
and that published by others. The longest passage that runs 
into the trunk and then returns to the surface with consider- 
able meandering has been treated as an hereditary adaptation 
by many wood wasps to the developmental conditions of the 
larval phase, since it ensures: a) the maximum amount of 
food and hence the greatest size of the individual (normally 
a sign of high viability); b) removal from the effect of harm- 
ful external factors, especially in the winter; c) extension 
of a path within a small section of timber (conditions higher 
up and lower down the trunk may be unfavorable to the de- 
velopment of the wood wasp and there may also be a great 
many passages in the immediate vicinity that the larvae will 
avoid crossing). Thus convenience and biological advantage 
indicate that loop-shaped or return passages are specific to 
wood wasps. 


Many authors failed to notice the definite shape to the 
passages and treated their meandering as being purely hap- 
hazard. I would note (and stress!) that investigators fre- 
quently seek explanations of the behavior of an insect by 
examining the environmental conditions in which it is found 
and lose sight of the internal, physiological stimuli that 
have at least as much effect on behavior as the external 
factors. We know from insect physiology that periodic 
molting is a typical feature in their life that concludes a 
definite stage in development. It has also been established 
that (apparently under the influence of hormones) insects 
always behave in the same way before molting. It is also 
important to stress that, despite the liquefaction of thick 
layers of the old cuticle before molting and the formation of 
a fluid-filled exuvial cavity inside the old membrane, the 
completion cf molting requires considerable exertion and 
the possibility of mechanical anchoring of the skin that the 
larva has to forsake. 


Chrystal (1928) discovered the exuviae of the first molt 
still in the channel drilled by the ovipositor of the female 
and subsequent exuviae (3-4 moltings in all) at intervals of 
approximately 45 mm along the passage. Ass and Funtikov 
(1932) established that molting regularly takes place at 
point A and C (Fig. 7, 1) and pupation at point d. These 
sites are also confirmed by many remains of cast skins that 
I have discovered. One can therefore draw the following 
conclusions as to larval behavior. 


It should here be stressed that the conditions for pupa- 
tion come about not as a result of the larva having "per- 
ceived" that the surface is sufficiently close, but because of 
the physiological termination of this developmental phase. 








Larva of P. juvencus L. 


Larva of P. noctilio F. 


During the first instar........ In the channel drilled by the female ovipositor; casts skin during molting in the beginning of 


the passage. 


During the second instar...... Bores an inclined passage in the alburnum; 
molts in the bend to the horizontal pas- 


sage. 


During the third instar....... 
return bend. 


During the fourth instar...... 
pupates. 








Fig. 6, - Passages R,U,X and X 


1 from specimen tree No, 11. 


Explanation in text. 


PBR 
7 


Fig. 7. - Passages of Paururus juvencus L. (Fig. 16 and in 
part Fig. 17 from the paper by Ass and Funtikow, 1932). 
Explanation in text. 


This is the only possible explanation for the great variation 
in distance between the pupal chamber and the surface and 
the frequent cases in which adult wood wasps perish through 
being unable to complete the last section of the journey which 
was too long. According to Ass and Funtikov (1932) the pupal 
chambers are frequently within 2 cm or less from the bark 
and imagines that failed to emerge have been found at dis- 
tances of 4 cm; I found that the length of the imaginal sec- 
tor of the passage varied between 18 and 70 mm. 
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Bores a passage towards the surface and 


Bores an inclined passage in the alburnum; 
molts using the bend to the vertical passage. j 


Bores a horizontal passage and molts inthe Bores a vertical passage and molts using a | 


sharp bend turning deeper into the wood. j 


Bores the most distant sector of the loop, 
turning in a curve to the surface, and | 
pupates. 


There is every reason to consider that the direction 
and length of each section of the passage are phylogenetically 
determined as a function of a given stage in larval develop- 
ment and that the shift to a new direction emphasizes this 
by providing a mechanical support for the larva in freeing 
itself from the exuviae. The length of the individual sec- ' 
tions corresponding to developmental stages (instars) has 
become established by natural selection in such a way that 
the passage ends at a point within the capability of the adult 
insect. Deviations from the best course create unfavorable 
environmental conditions; the effect that this has on the 
points at which molting takes place should be the subject of 
further research. 


We must now consider the differences in the passages 
constructed by different species of wood wasps. Fabre \ 
noted as long ago as 1905 that Sirex augur Kl. develops in 
a pupal chamber constructed along the Tiere. When boring 
the imaginal passage the wood wasp turns through an angle 
of 90° before moving horizontally to the surface. Chrystal 
(1928) compared his observations of Sirex cyaneus F. with 
those of Fabre just mentioned and noted that the great 
majority of pupae found by him lay horizontally and that 
therefore the imago should bore straight forward. Ass and 
Funtikov (1932) found the pupae of P. juvencus L. in the 
same position. In my own observations of P. noctilio F. the | 
pupal chamber was normally inclined at an angle of approxi- 
mately 45°. Although I occasionally found vertical chambers 
(along the fibers) I never found a horizontal one (across the 
fibers). I think that one can justifiably use the position of 
the pupal chamber to identify species when assessing the 
damage done by wood wasps; this attribute is clearly as re- 
liable as the direction, relative to the fibers, of the ma- 
ternal and larval passages of bark beetles. If I am justified 
in holding this opinion, it provides a further proof of the 
distinctness of P. noctilio F. as a species, which has been 
doubted by Enslin (cited from Escherich, 1940-1942) and 
Il'inskiy (1948).22 


In conclusion I wish to dwell on one further important 
observation connected with the form and length of wood wasp 
passages. Ass and Funtikov (1932) found females that had 
formed but not emerged in four return passages and a male 
in one "snake-like" passage. This prompted them to sug- 
gest that the form of the passages might possibly be specific 
to the sex (return passages for females); they quote Chrystal 
(1928) who noted that males of Sirex parecer cyaneus F. 
pupate closer to the surface of the trunk than females and ! 
explained this by the lower food requirements of the males. 


They also cite Stark (1926) who made similar observations 
on some longicorn beetles. 


Measurements also support the view that the form and 
dimensions of the passages are specific to the formation of 
insects of a given sex; in the material of Ass and Funtikov 
the males were 5-15 and the females 12-30 mm long, i.e., 
only the largest males and the smallest females were of 
Similar size. Nevertheless these investigators rejected 
this hypothesis until further material was available.13 


This caution seems to have been justified since, even 
in my limited observations, I found individuals of different 
sexes in the same type of passage and I also found that the 


12Nevertheless both these wood wasps are certainly 
closely related. In particular my observations strengthen } 
the suggestion of Il'inskiy (1948) and Gusakovskiy (1935) 
that P. noctilio F. is confined to spruce; in the forests that 
I studied there is no spruce and this species lives on pine. 
18Escherich (1940-1942) states incorrectly that Ass and 
Funtikov had not rejected this hypothesis, which he thinks 
agrees with the fact that there are more females than males. 
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Table 4 
Development of Paururus noctilio F. on pines with various types of damage 
rk, 1957: 15, Table 8) 


Entwicklung der Paururus noctilio, F. an der Kiefern mit verschiedene Typen der 
Beschadigungen 


Percentage of total uration o 
umber of specimens|flicht per. 
to emerge days) 


Males 
Prozent von Gesamt- 


Size of adult 
specimens (mm) 


Type of damage Fertility 


Males 


|Females | Females 


Grodsse der Wespen 


Beschadigungstyp der Kiefern 


M4nnchen|Weibchen 


In pines attacked by the pin 
++! 16--24 
Von Kiefernspinner befres- 
sen 


In pines damaged by 


Von Kicfernrinden wanze 
beschadigt 

In pines whose roots have 
been damaged by 

DEGIGIOMEDR GD. oe Sec cicsees ce 

Wurzeln vou Maikiéferlar- 
ven beschadigt 


10— 24 


In undamaged pines (control) .. 
Von andere Insekten unbe- 
schadigt (Kontrulle) 


18—25 


difference in size was considerably less than in the collections 
of Ass and Funtikov. In the collections of the Moscow Uni- 
versity Zoological Museum the males of P. juvencus L. are 
between 11 and 26 mm long (all measurements exclude the 
terminal spine on the abdomen) and the females are between 
14 and 35 mm long, i.e., a relatively large number of in- 
dividuals of both sexes can be of similar size. Approximatel 
the same variations are to be seen (from the same collection 
in P. noctilio F.: males 12-31, females 12-34 mm; Gussa- 
kovskiy's figures (1935) are 10-30 and 18-30 mm respective- 
ly and those of Stark (1957) are 9-25 and 12-30 mm. The 
suggestion that the variation may be geographic is refuted by 
the fact that my collections from the Kanonerskiy forest in 
the Pavlodar region include females 12 and 34 mm long. 


The Ass and Funtikov hypothesis has, however, found 
new support. When studying differences in the biology of P. 
noctilio F. that developed in trees infested by other pests, _ 
Stark (1957) discovered the features shown in Table 4, bor- 
rowed from his work. It is clear from the table that con- 
ditions are more favorable to the wood wasp in pines that 
have not been damaged by other pests (control): individuals 
of both sexes are relatively larger and there are more fe- 
males than males. There is then a descending series of 
figures: on pines affected by the pine moth there is a slight 
decrease in size and the number of females is the same as 
the number of males; on pines damaged by Melolontha sp. or 
by Aradidae there is a considerable decrease in the size of 
the individuals and the number of females comprises only 
from 8 percent to as low as 2 percent of the total. It follows 
from this that when developmental conditions deteriorate the 
larvae of the wood wasp construct shorter and narrower pas- 
sages and that this reduces the size of the adult specimens. 
Let us look further at one feature of the size of the imago 
under favorable conditions: the individuals that develop here 
are larger than the others and the dimensions of the males 
and females do not overlap. As conditions deteriorate the 
impossibility of boring a long passage and thus of obtaining 
sufficient food leads to the death of the majority of the female 
larvae; this explains why males predominate when develop- 
mental conditions deteriorate. 


One can conclude from this analysis that under favorable 
developmental conditions wood wasp larvae are able to bore 
longer and wider passages, that the females reach greater 
sizes than the males and that consequently they come from 
the largest and most intricate passages. There is thus new 
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22—30 


14—27 


25—30 





zahl Ausflugs- 
daucr 


Munnchen| Weibchen| (Tage) 


justification for the hypothesis of Ass and Funtikov (1932); 

it is to the point to recall the size of the males and females 
in their material (51-5 and 12-30 mm respectively), since 

the slight overlap in the range of fluctuation shows that the 
developmental conditions were quite favorable. 
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THE DISTRIBUTION OF BLOODSUCKING MOSQUITOES 


(DIPTERA, CULICIDAE, CULICINAE) BY LANDSCAPE ZONES 
IN SOUTHEASTERN AZERBAYDZHAN 


G. M. NAGIYEV 


After two years study of the representatives of the 
Culicinae in various landscape and climatic zones in south- 
eastern Azerbaydzhan I am now in a position to establish the 
distribution areas of the majority of species of bloodsucking 
mosquitoes within this territory. 


Several authors, including Favr, Zaytsev, Zdradovskiy, 
Bogoyavlenskiy, Akhundov and Trofimov, have dealt with the 
representatives of the Culicinae in the Lenkoran' natural 
region, but most of them were working mainly on the plains. 


The only adequate data for the distribution of blood- 
sucking mosquitoes by landscape and.climatic areas in the 
Lenkoran' zone concern certain species of Anopheles, which 
have been studied in some detail in the Lenkoran' zone by 
Ivanova and Polovodova (1942) and Remennikova (1953). 


My observations were made mainly in 1956-1957 and 
partly in 1958. This paper is an account of the distribution 
of mosquitoes of the subfamily Culicinae in the center and 
south of the Lenkoran' natural region, mainly in the Len- 
koran', Astara and Lerik districts; on the basis of these 
data we can clarify the distribution of bloodsucking mos- 
quitoes by altitude belts in this locality. 


THE LOCALITY 


The Lenkoran' natural region (Talysh) is in the extreme 
southeast of Azerbaydzhan. 


Orographically the region falls into two clearly distinct 
parts—the Lenkoran' lowland, which is a region of primary 
accumulation, and the Lenkoran' mountains (Gornyy Talysh). 
The Lenkoran' lowland, which occupies an extensive part of 
the east of the Lenkoran' region, is a plain that slopes gently 
to the Caspian Sea. The coastal belt is the lowest part of the 
plain. In the west the plain gives way abruptly to the foot- 
hills of the Lenkoran' mountains. The mountains themselves 
are a system of three longitudinal ranges running from north- 
west to southeast at an acute angle to the Caspian Sea. Where 
the ridges intersect, the greatly dissected topography con- 
sists of flat intermontane basins, plateaus and the deep 
ravines of mountain rivers with inhabited spots. Taken in 
conjunction with the influence of latitude and altitude this 
complex orography creates the conditions for an amazing 
diversity of climate and microclimate. The Lenkoran' low- 
land has a typical Mediterranean subtropical climate with a 
large amount of precipitation during the year, a mild winter, 
temperate dry summer and very rainy autumn. Generally 
speaking the whole of the Talysh foothill zone (Lenkoran' 
region) has a humid subtropical climate. The Diabar basin 
(Gornyy Talysh) has a distinctive climate of highly continen- 
tal character that certainly has a great deal in common with 
the climate of the Ardebil plain in northern Iran. The mean 
annual air temperature over a number of years throughout 
the plain, including the foothill areas, varies between 14.0 
and 14.5°C. On average the air temperature drops by ap- 
proximately 0.3-0.4° per 100 meters of altitude. The rate 
of decline in temperature with altitude decreases gradually 
above 1000 m. 


The distribution of the river net is extremely uneven in 
the Lenkoran' natural region. The west of the lowland is 
much dissected by small rivulets that form an intricate net- 
work of marshes and lagoons along the coasts, without reach- 
ing the Caspian Sea. The river net is most highly developed 
in the mountains, especially in the middle district, above and 
below which it is much less developed. The rivers of the 
Lenkoran' natural region are a complete reflection in hydro- 
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logical terms of the climatic conditions (atmospheric pre- 
cipitation). There are many springs in the Lenkoran' 
natural region. Particular attention should be paid to the 
coastal districts of the lowland, where there are many 
small landlocked bodies of water that draw their supplies 
from streams fed by springs and, apparently, from 
ground water. There are also a great many temporary 
reservoirs for rice irrigation ("istili"), rice basins 
("bidzhary"), irrigation channels and other small tempor- 
ary areas of water that provide mass breeding grounds for 
bloodsucking mosquitoes. 


THE VERTICAL DISTRIBUTION OF MOSQUITOES OF 
THE SUBFAMILY CULICINAE 


An analysis of the different species of bloodsucking 
mosquitoes collected at various points in the region under 
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Fig. 1. - Percentage ratio of the frequency of occurrence 
of Culicinae sp. in the various landscape zones of the 
Lenkoran' natural region of Azerbaydzhan. 


Landscape zones: 1 - lowland; 2 - foothill; 3 - low moun- 
tain; 4 - medium height mountain; 5 - high mountain. 


various ecological conditions shows that, owing to the fre- 
quent abrupt change of landscape, the mosquitoes are dis- 
tributed at greatly differing altitudes. If mosquitoes are 
confined to a given altitude belt, it follows that it provides 
the most favorable conditions for the existence and multi- 
plication of the given species. At this optimum altitude the 
ecological conditions favorable for the given species will be 
most widely represented and the species will be encountered 
most frequently. Moving away from this optimum zone, 
both the ecological conditions and the abundance of the 
species will decline; the mosquitoes will be found less fre- 
quently and will finally disappear. In all cases individual 
species of the Culicinae are strictly confined to certain 
landscape zones. Within the area studied some species 
were found in all the landscape and climatic zones, while 
others had restricted areas. Some species had a wide area 
but were not very numerous, while others were more 
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Population 
density: 


localized but were present in very considerable numbers; 
this is certainly connected with the hydrological conditions 
of the areas and with the physical geography of the locality. 


Group 1. This group includes those species of mos- 
quitoes that occur mainly in the lowland areas of this 
locality (from below sea level to 200 m above sea level): 


Anopheles bifurcatus L., A. hyrcanus Pall., A. maculipen- 
nis Meig., A. plumbeus Steph., Uranotaenia unguiculata 
Edw., The baliia annulata Schrk., Th. morsitans Theob., 


When studying the vertical distribution of the Culicinae 
the following altitude groups should be distinguished: 


Ur. unguiculata 
Edw. 


Th.longiareo- Th.annulata Th. morsitans 
lata Macq. Schrk. Theab. 
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Fig. 3. - Notations as on Fig. 2. 
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Fig. 5. - Notations as in Fig. 2. 


A€des caspius caspius Pall., A. pulchritarsis pulchritarsis 
Rond., A. Satculetus Oliv., A. vexans Meig., Culex 
modestus Fic C. apicalis Adams, C. hortensis Fic., C. 
mimeticus Noé, C. pipiens pipiens L., C. theileri Theob. 
and C. tritaeniorh nae Gites. These Species of mosquitoes 
are typical of stagnant or sluggish waters. Owing to the great 
diversity in the physical geography of the maritime region of 
the Lenkoran' lowland by comparison with the other land- 
scape zones, the number of species of mosquitoes is here 

far higher. The maritime region has a humid climate and 
there are a great many stretches of water of various types 
with a rich aquatic vegetation consisting of different physiog- 
nomic groups. Almost 90% of the species found in the locality 
are here represented in the mosquito fauna (Fig. 1). 


Group 2. This group includes species confined to the 
foothill zones (between 200 and 600 m above sea level): 
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Anopheles hyrcanus Pall., A. maculipennis Meig., A. 
umbeus Steph., des pulchritarsis pulchritarsis Rond, 
fae mimeticus Noé am C. pipiens pipiens L. Tt should 
e note at there are rice ofabrstions at the highest points 
on the lowland nearest the foothills. The possibility is not 
therefore excluded that certain other species typical of the 


lowland region in this locality may be discovered in this 
foothill zone. 


Group 3. This group includes the species found in the 
low mountain zones (between 600 and 800 m above sea 
level): Anopheles maculipenns Meig., Theobaldia annulata 
Schrk., Culex mimeticus Noé and C. Dee pipiens Lb 
is a feature of this region that there is little water suitable 
for the larvae of mosquitoes and the aquatic vegetation is 


sparse, The river valleys are all narrow and deep with 
sheer rocky sides and the currents are very rapid. Because 
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Fig. 6. - Distribution of Anopheles maculipennis Meig. 
| - in the center and south of the Lenkoran' natural region of Azerbaydzhan; 2 - throughout the 


lowland. 


of this areas of water near the stream beds are periodically 
washed out even during slight flooding. The mosquitoes in 
this region come mainly from pools around small streams, 
pools fed by springs and areas in which there are pools of 
muddy water along the watercourses. There are therefore 
fewer species of mosquitoes here than in other regions of 
the locality and they are far less plentiful. 


Group 4. This group consists of the species of mos- 
quitoes that are found in the medium height mountain land- 
scape zones (between 800-1000 and 1200 m above sea level): 
Anopheles bifurcatus L., A. hyrcanus Pall., A. maculipen- 
nis Meig., A. superpictus Grassi, eobaldia annulata 
Schrk., Culex hortensis Fic., 

ipiens L., and C. theileri Theob. The river networ 
most highly developed. At different levels in the mountain 
ranges there are fairly deep flat basins that usually contain 
habitations. The water flows slowly in these parts of the 
rivers and the many isolated areas of water that are con- 
stantly formed soon develop a microflora and herbaceous 
vegetation. I found the larvae of various species of blood- 
sucking mosquitoes among the many rocks and pebbles in 
» these waters and in areas of water fed by streams. 


Group 5. This group comprises the species found in the 
upper mountain zones (between 1200 and 2500 m above sea 
level): Anopheles bifurcatus L., A. maculipennis Meig., A. 
superpictus Grassi, eobaldia longiareolata Macq., A&édes 
caspius CasSpius Pall., Culex hortensis Fic., C. mimeticus 
Noé and C. paprens pipiens L. In the main, this region has 
a dry climate, there is comparatively little water and the 
aquatic vegetation is sparse. Approximately between 1200 
and 1800 m above sea level intersection of the mountain 


C. mimeticus Noé, C. pipiens 
is here 
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ridges in this zone results in a greatly dissected topography, 
including intermontane basins, plateaus and the deep ravines 
of mountain rivers, normally with inhabited spots. Par- 
ticular attention should be paid to the Diabar intermontane 
basin of the Lerik administrative district (Gornyy Talysh). 
The Diabar basin has a highly continental climate; most of 
the slopes in the area are comparatively gentle. Many fea- 
tures of this region are somewhat reminiscent of the steppe 
landscape. In places in the Diabar basin where the river 
gradients are slight the currents are slowed down and the 
rivers lose the features of mountain torrents. In these 
places the river valleys broaden. There are quite extensive 
areas at Gosmal'yan and Kyal'vaz (Lerik administrative dis- 
trict). In such places I found a great many isolated areas of 
water covered with filamentous algae and discovered the 
larvae of certain species of Culicinae. 


There are relatively few mosquitoes at altitudes above 
1800-2000 m and the number of species is small. During my 
field work I only discovered the larvae of Theobaldia 
longiareolata Macq., Culex hortensis Fic., and C. pipiens 

ipiens L. at these heights. The main reasons appear to 
5 the extreme dryness of the climate, low mean tempera- 


tures and, especially, the absence of waters suitable for 
the development of mosquito larvae. 


When considering the distribution of the various species 
of bloodsucking mosquitoes from the point of view of their 
areas, one can divide all the species discovered in the 
locality into three groups: 


1. Species with a continuous distribution 
area. The three species of mosquitoes in this group 
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Fig. 7. - Distribution of bloodsucking mosquitoes of the genus Anopheles in the center 
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of the Lenkoran' natural region of Azerbaydzhan. 


lL 


| - A, bifurcatus L.; 2 - A. hyrcanus Pall.; 3 - A. plumbeus Steph.; 4 - A, superpictus Grassi. 


(Anopheles maculipennis Meig., Culex mimeticus Noé and C. 
pipiens pipiens L.) were found in all the landscape zones that 
studied. 


studied. 


2. Species whose distribution areas are 
discontinuous. I have placed nine species of mosquitoes 
in this group: Anopheles bifurcatus L., A. hyrcanus Pall., 
A. plumbeus Steph., A. superpictus Grassi, eobaldia 
annulata Schrk., A&des caspius caspius Pall.; A. pulchri- 

and C. 


tarsis pulchritarsis ond., Culex hortensis Fic., 

theileri eob.; two species of this group (Anopheles bi- 
furcatus L. and Culex hortensis Fic.) are oon in the low- 
Tand, medium-height mountain and high-mountain landscape 
zones. I have only found the larvae of Culex hortensis Fic. 
in one place in the maritime region of the Lenkoran" low- 
land, in a wooden storage tank in the village of Germatuk 
in the Lenkoran' district. This tank also contained the 


larvae of Culex pipiens pipiens L. Despite repeated attempts 
I never dacareee this species elsewhere in the locality. 
Anopheles hyrcanus Pall. is found on the lowland, and in the 
Tothill and medium height mountain zones, Theobaldia an- 
nulata Schrk. on the lowland and in the low and medium 
height mountains, Anopheles plumbeus Steph. on the lowland 
and under foothill conditions, Anopheles supe pictus Grassi 
in the medium height and high mountains, es caspius 
caspius Pall. on the lowland and under high mountain condi- 


tions, A€des pulchritarsis pulchritarsis Rond. on the low- 

land and in the foothills ca Culex theileri Theob. on the low- 

land and in the medium height mountain landscape zones. 
Thus, all the species of bloodsucking mosquitoes in this 


group are peculiar to several landscape and climatic zones 
but nevertheless have discontinuous distribution areas. 
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3. Species with restricted and isolated 
distribution areas. This group consists of eight 
species: Uranotaenia unguiculata Edw. , Theobaldia 
longiareolata Macq. . moristans Theob., A€des genicula- 
tus OL , A. vexans Meig., Culex modestus Fic., - 
apicalis Adams, and C. tritaeniorhynchus Giles. AlI these 
species are found in the lowland region of the area, except 
Theobaldia longiareolata aoe , which I found only in the 
Lerik aereeeraties district (Gornyy Talysh) at an altitude 
of more than 2000 m above sea level. Given favorable con- 
ditions and the existence of the various types of water 
suitable for the larvae of Theobaldia longiareolata Macq. , 

I do not exclude the possibility that this species may also 
be found in the maritime region of the Lenkoran' lowland. 


The frequency of occurrence and population density of 
the different species of the Culicinae in the different land- 
scape and climatic zones provides a guide for a more pre- 
cise definition of the distribution area of these mosquitoes. 
The most widely distributed of these species in the area 
under consideration is Anopheles maculipennis Meig. This 
species is found throughout the maritime region of the Len- 
koran' lowland. Despite its wide distribution in the low- 
land, Anopheles maculipennis Meig. usually changes its 
position on transition from one landscape and climatic zone 
to another and is unevenly distributed. Anopheles maculi- 

ennis Meig. shows a greater capacity for adaptation to 
trading in different types of water than do the other species 
of the Culicinae that I have studied. In the maritime region 
of the Lenkoran' lowland and in the foothill zones it occupies 
very varied types of water, in which its larvae are very 
abundant throughout the season. In the low mountain land- 
scape zones Anopheles maculipennis Meig. is mainly 
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Fig. 8. - Distribution of bloodsucking mosquitoes of the genera Uranotaenia and Theobaldia in 


in the center and south of the Lenkoran' natural region of Azerbaydzhan. 


1 - Ur. unguiculata Edw.; 2 - Th. longiareolata Macq. 3 - Th. annulata Schrk.; 4 - 
Th. moristans Theob. 


distributed in filtrational pools and stagnant water alongside 
watercourses in the valleys of large and small rivers. In 
the deciduous forest zone the species is only found along the 
edge of the forest and I have never discovered it beneath 
the forest canopy, although there is sufficient heat in the 
summer for its existence and an adequate mean diurnal 
temperature for the development of the aquatic stages. It 
follows that the absence of Anopheles maculipennis Meig. 
from the zone of dense deciduous forests with their warm 
humid climate is probably associated with environmental 
conditions. In the medium height and high mountain zones 


pegeheles maculipennié Meig. extends its area considerably. 
sho e note ere are a great many inhabited 


areas in these parts of the locality in intermontane basins at 
different levels in the mountain ranges. Anopheles maculi- 
ennis is mainly concentrated in the waters around these in- 
abited points. I did not discover the species at altitudes 
above 2000 m. The distribution of the different varieties of 
Anopheles maculipennis Meig. within the different landscape 
and climatic zones has been adequately dealt with for the 
Lenkoran' natural region by Ivanova and Polovodova (1942) 
and by Remennikova (1953) and I shall not therefore deal 
with it. Unlike Anopheles maculipennis Meig., which has a 
large distribution area in this region, Anopheles hyrcanus 
Pall. is confined, in the main, to the lowland and foothill 
landscape zones, although it is also found occasionally in 
the medium height mountain zones. This species is more 
abundant in the Lenkoran' lowland than elsewhere in the ter- 
ritory. The lower temperature limit for the development of 
Anopheles hyrcanus Pall. is considerably higher than that 


for = eles maculipennis Meig. Although the optimum 
temperature for both species is approximately the same 
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(around 25°) and they may therefore be said to be meso- 
thermophilic, the temperature ranges of their environmen- 
tal conditions are different: Anopheles ma culipennis Meig. 
is considerably more eurythermic, while Anopheles 
hyrcanus Pall. is a stenothermic mesothérmophile (Bek- 
Temishev, 1945). Anopheles hyrcanus Pall. cannot tolerate 
the low or high temperatures at which Anopheles maculi- 
pennis Meig. can exist. Anopheles hyrcanus Pall. there- 
ore occupies a smaller area in this ocality than Ano- 

heles maculipennis Meig. Oligothermophilic features are 
marked in Anopheles bifurcatus L. and the closely-related 
Anopheles plumbeus Steph. , from amongst the Anopheles 

i ith hich hev, 1945). 


Species with which we are concerned (Beklemishev, 
Anopheles bifurcatus L. is the most cold-loving species. I 
adapts itself to life within narrow temperature ranges. Ac- 
cording to my data Snopheles bifurcatus L. is found in the 
lowland, medium-height mountain and high-mountain zones; 
it has not as yet been found in the foothill and low-mountain 
zones, but its possible existence in these localities is not 
excluded since I did not study the territory in the late 
autumn and winter when the species is to be found. Another 
species of this group, Anopheles plumbeus Steph., is found 
mainly in the broad t0aed forest zone. During my field 
studies I caught single specimens of the imago of this 
species in hollows in trees at the village of Gavzav, 8 km 
to the southeast in the forest (the foothill zone of the Len- 
koran' administrative district) and in the south of the low- 
land in the valley of the river Astara (the Astara administra- 
tive district). It is probably because of its small numbers 
that this species is only rarely found even in the most 


humid sectors of the broad-leaved forests in this terri- 
tory. 
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Fig. 9. - Distribution of bloodsucking mosquitoes of the genus Aedes in the center and south 
of the Lenkoran' natural region of Azerbaydzhan. 


1 - Ae. Caspius caspius Pall.; 2 - Ae. pulchritarsis Rond.; 3 - Ae. geniculatus Oliv.; 


4 - Ae. vexans Meig. 


During my field studies I only came across small 
quantities of the larvae of Anopheles superpictus Grassi in 
shallow backwaters along the baaxs of mountain streams in 
the medium height and high mountain zones. The frequency 2. 
of atmospheric precipitation in the summer and autumn 
causes flooding in the mountains, which periodically washes 
out the standing water along the watercourses of the rivers 3. 
and kills the larvae of this species. This probably explains 
the scarcity of the species in this locality. Anopheles 
superpictus Grassi cannot tolerate high air candi during 
its cone period and this is another explanation for its ab- 
sence or extreme rarity in the Lenkoran' (Beklemishev and 


Zhelokhovtsev, 1945). On the other hand, Bogoyavlenskiy, 4. 


(1936) and Akhundov (1936, 1940) state that it is present in 
the maritime region of the Lenkoran' lowland. I have never 
succeeded in finding this species in the maritime region, al- 


though I have repeatedly examined typical stretches of 5. 


water. The ecological features of the other species of the 
Culicinae are shown, as revealed by my studies, in the 
figures and distribution maps (Figs. 2-10). 
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Fig. 10. - Distribution of bloodsucking mosquitoes of the genus Culex in the center and south 


of the Lenkoran' natural region of Azerbaydzhan. 





1 - C. modestus Fic.; 2 - C. apicalis Adams; 3 - C. hortensis Fic.; 4 - C. mimeticus Noé; 5 - 


C. pipiens pipiens L.; 6 - C. theileri Theob.; 7 - C. tritaeniorhynchus Giles. 
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EXPERIENCE GAINED FROM A STUDY OF THE EPIDEMIOLOGICAL ROLE 
OF SYNANTHROPIC FLIES UNDER URBAN CONDITIONS 


A. M. ZAYDENOV 


When dealing with intestinal infections real epidemio- 
logical significance attaches to the synanthropic flies whose 
biology and ecological conditions attract them to human 
feces and which, owing to their highly endophyllous nature, 
live permanently or temporarily in dwellings, dining rooms 
and food shops. This can create conditions in which there is 
continuous large scale contamination of consumer goods and 
foodstuffs by a pathogenic microflora. In addition, some 
exophyllous coprozoic species of flies may be of considerable 
importance in the contamination of fruit, berries and 
vegetables both on the farm and at the market (Zimin, 1944; 
ae” 1944; Shura-Bura, 1950, 1952; Sukhova, 1951, 
1957). 


Certain assumptions can be made on this basis: 


1. Massive doses of the pathogenic microflora of flies 
may accumulate if: a) the flies breed in substrates contain- 
ing human feces; b) these species of flies are obligate or 
facultative coprophages; c) they dwell permanently or 
temporarily in toilets and settle on fouled seats, and sides 
of lavatory pans or within the cesspool. 


2. Flies may contaminate consumer goods or foodstuffs 
with pathogenic microflora if: a) they live permanently or 
temporarily in flats, cookhouses, dining rooms and shops, 
if they are sufficiently endophyllous and if they settle on ob- 
jects that are frequently handled; b) they feed on foodstuffs 
consumed by man. This may happen either directly in flats, 
shops and dining rooms or in gardens, market gardens and 
markets. 


Therefore, when evaluating the epidemiological role of 
flies under actual geographic, ecological and epidemiological 
conditions it is essential to study all the varied facts relating 
to the various species of flies, population dynamics and 
periods of mass activity, whether or not given species are 
coprozoic, the nature of movement by the flies within their 
biotopes, tendencies to migration, the natural level of in- 
fection among the flies and other questions. 


When studying synanthropic flies in Stalingrad I noted 
that the house fly, Musca domestica L., was especially 
plentiful in communal outside toilets from the middle of July 
to the middle of September. 


It has been established that house flies are to be found 
in communal outside toilets both by day and, in part, by 
night and that large numbers remain inside the cesspools 
and feed on human feces. 


In order to confirm my visual observation I repeatedly 
placed flypapers inside cesspools (suspended from the internal 
cross-beams) in five communal outside toilets of cesspool 
type in the period July-October, 1960. The species and sex 
of all flies caught were later determined. Some important 
species in the Stalingrad fly fauna (Protophormia terrae- 
novae R.-D., calliphora, Lucilia, Some and 
Muscina) were not trapped on the flypapers although they are 
known to be coprozoic and many of them are capable of 
breeding in the contents of cesspool toilets (Derbeneva- 
Ukhova, 1952; Shtakel'berg, 1956). It was therefore essen- 
tial to explain the abundance of house flies in the cesspools 
of communal toilets, to establish the extent to which this in- 
cursion is a regular feature in Stalingrad and to confirm by 
experiment that houseflies do feed on human feces and can 
carry infected feces from toilets to the surrounding flats, 
cookhouses, dining rooms and other quarters. 


Data for one of the toilets are given in Table 1. They 
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show that Musca domestica L. is both absolutely and relative- 
ly very plentiful in the cesspools of communal toilets through- 
out the warm summer months. The flypapers were covered 
with house flies within 10-15 min of exposure. I often saw 
large numbers of M. domestica L. on feces on toilet seats 
and on the dried contents of cesspools. There was a sharp 
decline in the number of house flies from the middle of 
September when Fannia and Drosophilidae began to pre- 
dominate. 


In the toilets where the observations were conducted the 
walls and seats were treated in the normal way with insecti- 
cides (DDT and hexachlorancyclohexane) and chloride of lime. 
This failed to reduce the number of house flies effectively. 

I obtained similar information for other communal toilets in 
Stalingrad, in the village of Prudboy (50 km to the west of 
Stalingrad) and in Kamyshin. I also noted extensive incur- 
sions by house flies into communal outside toilets during 
July and August in Chita (Zaydenov, 1960a, 1960b). 


Despite this house flies do not normally breed in toilet 
cesspools either in Chita or in Stalingrad. When larvae were 
collected from toilet cesspools in Chita between July and 
September 1958’ 71% were Calliphoridae (mainly Calliphora 
uralensis Vill. and C. erythrocephala Mg.), 28.8% were 
Muscidae (mainly Fannia scalaris F., F. canicularis L. and 
Hydrotaea dentipes F.). Only 0.19% of all the larvae collec- 
fed belonged to i domestica L. In similar collections in 
Stalingrad (August 1960) the larvae of M. domestica L. ac- 
counted for 1.75%. 


House flies are attracted to communal outside toilets 
both by favorable hygrothermal conditions and by the contents. 
I have repeatedly noted that house flies feed on human feces. 
These feeding relations of house flies were confirmed by the 
following experiment carried out in Stalingrad. 


One liter of a 1:1000 solution of fluoresceine in an 0.1% 
solution of caustic soda was poured into each cesspool of 
four communal toilets between 7 and 7:15 in the morning on 
20 August 1960. Four and 10-11 hours later flypapers were 
exposed in each cesspool for 2-3 hours. The flies trapped 
on the papers were later subjected to luminescent analysis 
by the method already described (Shura-Bura and Gagayev, 
1956; Zaydenov, 1960b). 


The results of the experiment are shown in Table 2. 
House flies that had fed on feces in the cesspool were found 
in all the toilets. The small quantity of fluoro-chrome that 
the flies had taken in with the feces was revealed by 
luminescent analysis. The number of marked specimens on 
the flypapers exposed 4 hours after addition of the fluoro- 
chrome solution was 12.1, 10.7, 14.5 and 7% of all house flies 
captured, while the corresponding figures after 10-11 hours 
were 3, 3.4, 8.3 and 0.9%. The number of marked flies 
naturally declined because by the end of the day the surface 
of the cesspool was covered with fresh feces that did not con- 
tain fluoro-chrome. This also shows obliquely that flies that 
have fed in the cesspool do not remain there for long, but 
disperse in the locality. I obtained similar results in an ex- 
periment in which I studied the movements of house flies 
from a toilet cesspool into the surrounding flats and dining 
rooms (see subjects 1 and 2 in Table 2). 


This experiment was conducted in Stalingrad between 6 
and 11 August 1960 (Fig. 1). Eighteen saucers containing a 


1V.S. Bayandin helped in the collection of the larvae. 








Table 1 


Number and assortment of flies trapped on fly 
communal outside toilet 


Time when flypaper was exposed 


From 14 to 19.0 25 July 
From 13 to 19.30 29 July 
-| From 17.30 to 17.45 1 August 
From 11 to 18.00 2 August 
From 16.00 6 August to 10.00 7 August 
From 15 to 21.00 10 August 
From 10 to 22.00 11 August 


From 10.30 to 15.00 14 August 
From 11.10 to 13.10 20 August 
From 18.00 28 August to 20.00 29 August... 


From 12.30 to 18.00 4 September 
From 12.00 7 Sept. to 9.00 8 Sept. ........ 


From 9.00 8 Sept. to 19.00 9 Sept. 

From 11.00 18 Sept. to 12.00 19 Sept. ..... 
From 10.30 20 Sept. to 12.00 21 Sept. ..... 
From 9.00 24 Sept. to 10.00 21 Sept. ...... 
From 10.00 25 Sept. to 17.00 26 Sept. ..... 
From 14.00 29 Sept. to 9.30 30 Sept. ...... 
From 11.00 1 October to 13.00 2 October... 
From 12.00 4 October to 18.00 5 October... 
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1 Cesspool toilet with 14 cubicles, stone walls, wooden roof, 5 X 10 m bricklined cesspool. 
Cesspool 60% full. Two rubbish dumps within 4-7 m of the toilet. 


mixture of 40 ml of sugar solution and 2 ml of a 1:100 
fluoresceine solution (in 0.1% caustic soda solution) and a 
little honey were placed in one of the communal toilets (sub- 
ject No. 1, Table 2) at 6 o'clock in the morning on 6 August. 
A liter of the same solution was poured more or less evenly 
into the toilet cesspool. It was later found that the saucers 
containing the mixture had very little attraction for the 
house flies, which preferred to settle on feces on the seats.” 
The saucers were therefore taken away and a further liter of 
the fluoro-chrome solution was poured into the cesspool at 
11 o'clock on 6 August. Two further liters were added at 

11 o'clock on 7 August and 10 o'clock on 9 August, making 

4 liters for the whole of the experiment. Flypapers were 
hung in the adjacent dormitories and dining rooms from 7 
o'clock in the morning on 6 August (Fig. 1). On 6-7 August 
I exposed 44 flypapers in the buildings of dining room No. 1 
and 40 in the dormitories (1st group); on 8-9 August 61 in 
dining room No. 1, 66 in the dormitories and 9 in dining 
room No. 3 (2nd group); on 9-11 August 24 in dining room 
No. 1 (3rd group). In all 244 flypapers were exposed. The 
flies caught were subjected to luminescent analysis. 


I caught 3746 flies, 13 of which were marked, in the 
1st group: 2 from the scullery, 3 from the fish section, 5 in 
the hall of dining room No. 1, 2 in the corridor of dormitory 
5 and 1 in the corridor of dormitory 6 (between 0.24 and 
3.37% of the flies caught at each point). 


The second group of papers yielded 7471 flies, 16 of 
which were marked: 1 from the scullery, 1 from the hall of 
dining room No. 1, 1 from a flat in dormitory 4, 3 in flats, 
6 in the communal kitchen of dormitory 5, 2 in a corridor, 
1 in a flat in dormitory 6 and 1 in staff dining room No. 2 
(between 0.1 and 0.84% of the flies caught at each point). 


Only 2 of the 1284 flies caught on the 3rd group of 
papers were marked, 1 from the servery and 1 from the hall 


2When I used a similar bait in a garbage can, in the 
buildings of a dining room and in a bread cutting room in 
July and August 1958 in Chita, it was very effective in at- 
tracting house flies. 
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of dining room No. 1 (0.28 and 0.22% of the total number of 


flies caught at each point). The experimental data are sum- 
marized in Table 3. 


It has thus been established by observations and tests in 
Stalingrad that large numbers of M. domestica L. enter the 
cesspools of communal toilets, feed on human feces, and may 


thereafter enter flats, dining rooms and kitchens in the space 
of a few hours. 


The flight of house flies from a dining room kitchen to 
the neighboring outside toilets was observed in another ex- 
periment at Chita on 22-24 July 1958. Within 48-49 hours of 
the exposure of baits in the kitchen of the dining room marked 
flies were found in 5 out of 6 toilets kept under observation 
(between 0.65 and 3.44% of the number of house flies caught). 
I rad previously described this experiment (Zaydenov, 
1960b). 


It should be noted in particular that large scale incur- 
sions by house flies into communal outside toilets occur at 
the time when cases of intestinal infections (dysentery and 
enterocolitis) are reported most frequently, and it is not 
surprising, therefore, that dysentery bacteria have often 
been found in the intestines of flies. At Chita during 1957 
and 1958 I isolated 17 cultures of Shigella by single inocula- 
tion of 269 flies (sterile dissection). The cultures were ob- 
tained from 8 female and 3 male M. domestica L., 1 female 
M. stabulans Flln, 2 female F. scalaris F., I male and 1 
P. terrae-novae R.-D and 1 female C. vomitoria L.* For 
the bacteriological study the majority of the flies were 
trapped in the toilets of hospitals handling infectious diseases 
and in creches for children with chronic dysentery (Table 4). 
Of the 17 cultures isolated 14 came from flies with feces in 
the intestines. 6.39% of the flies studied were infected with 


dysentery bacteria. The rate of infection of house flies was 
5.4%. 


Female house flies are of greater significance in 


38E. A. Zamoyskiy worked with me on the bacteriological 
research. 
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Fig. I. 
(Stalingrad). 
the fluoro-chrome solution was poured; b - marked flies 
discovered on flypapers; c - number of marked flies 
discovered; d - number and name of object (1 - toilet; 
2 - rubbish tip; 3 - garbage collector; 4 - toilet; 5 - 
shop); e - blocks of flats; f - shrubbery, 


- Plan of the experiment of 6-11 August 1960 
a - toilet, into the cesspool of which 


epidemiology than males. There were normally 1.5—2.5 
more females than males in the house flies trapped in the 
cesspools of communal outside toilets (Table 2). Also, since 
the females consume more feces they may contain more 
pathogenic bacteria. 


Unlike communal outside toilets, which are usually 
situated in the open courtyard or in the street, outside toilets 
of family residences are usually at the bottom of the yard or 
vegetable garden. The fly fauna near these toilets is more 
varied. The general incidence of house flies is slight; my 
figures tally with those in the literature. Table 5 contains 
figures for the number of flies* caught in flytraps using a 
bait of bread kvass and bread near an outside cesspool toilet 
at a private house in Stalingrad. There were some 50species 
of synanthropic Diptera in the collections, the most abundant 
being the following flies: Fannia (F. canicularis L., F. 
scalaris F.), Muscina (M. stabulans Flln., M. assimilis 
Flin.), P. terrae-novae R.-D. At certain periods Physiphora 
demandata F., Ophyra leucostoma Wd., Lucilia Call Fora 
some Sarcophagidae (July—August) and Otitidae (June) may be 
quite plentiful. There is a marked increase in the figures 
for exophyllous species in the last two-thirds of July and the 
figures remain high throughout August and for some species 
(Fannia, aanatent into September. Flies are most likely to 
be infected during this period (intestinal infections are re- 
ported most frequently at this time) and there are ripe fruit 
and vegetables for infection by the flies in orchards, market 
gardens and markets. 


The marked tendency for many species of exophyllous 
flies to migrate increases the epidemiological risk since they 


4Quotient obtained by dividing the number of flies caught 
in a given period by the number of observations in the same 
period. 








Table 3 


Marked house flies found on flypapers exposed at various points during the experiment of 
6-11 August 1960 (Stalingrad) 
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Fig. 2, - Plan of experiment on 20-26 June 1960 (Stalingrad). a - 
point from which flies released; b - fly traps in private residences; 
c - marked flies detected; the figures beneath the circles indicate 
the number of flies: 21 June (first figure), 23 June (second figure) 
and 26 June (third figure); d - houses and number of objects, 


disperse rapidly into the surrounding area. Marked flies Lw. 15% and other species 5%. The marked flies were re- 
were released in an experiment conducted at Stalingrad be- leased in the evening of 20 June at one of the residences. 

tween 20 and 26 June 1960 (Fig. 2). The flies used were Flies were caught on three occasions at 17 adjacent resid- 
caught at local residences between 10 and 20 July. Saucers ences on 21, 23 and 26 June.® Since flies were quite scarce 


of milk containing radioactive phosphorus (1.5 Cu liter) 
were placed in cages containing approximately 4000 flies 24 
hours before release. It was estimated that the fly popula- 


tion in the cages before release was as follows: M. stabul- 5One of the residences was too distant to be shown 
ans Flin. 35%, P. terrae-novae R.-D. 45%, Ceroxys munda on the plan. 
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Fig. 3. - Plan of experiment on 2-4 August 1958 (Chita) . 
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a - fluorescent baits; 


b - points for exposure of fly-papers; c = marked flies discovered; d = number of 


marked flies (e - number and name of site) 


f - flats, 


1 - garbage can; 2 - 


toilet; 3 - two-storey dwelling; 4 - communal dormitory; 5 = corridor. 


at this time (Table 5)° we caught relatively few (3456). 
However, on 21 June we caught 29 marked flies at 8 resid- 
ences (2 M. domestica L., 4 M. stabulans Flin., 15 P. 
terrae-ndvae R.-D and 8 C. munda Lw.) which was 2.53% of 
the number of flies caught and 0.72% of the number released, 
but on 23 June we caught only 8 marked flies at 5 residences 
(1 M. stabulans Flin., 6 P. terrae-novae R.-D. and 1 C. 
munda Lw.) which was 0.75% of the number caught and 0.2% 
of the number released. On 26 June (6 days after release) 
we only discovered 2 marked specimens in the collections 
from 2 residences (1 P. terrae-novae R.-D. and 1 C. munda 
Lw.), which was 0.16% of the number caught and 0.05% of 
the number released. 


Although exophyllous species are more coprozoic than 
M. domestica L., they have less opportunity of transmitting 
a pathogenic microflora from toilets to houses. Many 
coprozoic species (Calliphoridae, Sacrophagidae, Muscina, 
Ophyra, etc.) are not attracted to living quarters and if they 
waar them do not contaminate continually handled objects or 
foodstuffs. Random contamination has no great epidemino- 
logical importance. Some species of flies that breed in 
feces are also coprophages, permanent residents in cess- 
pools and fairly endophyllous (for example, Fannia species), 
but once again they have limited possibilities as carriers of 
intestinal infections, since when found in living quarters or 
shops they rarely feed on products used by man and alight 
on objects and in places with which man does not often come 
into contact. 





Living conditions also have a direct effect on the epi- 
demiological role of various species of synanthropic Diptera. 
Both in Chita and in Stalingrad garbage containers are a 
major breeding ground for house flies and the flies live and 
feed inthem. In August 1958 the flight of flies from a 
garbage container was studied in a special experiment in 
the center of Chita (Fig. 3). After a fluorescent bait had 
been exposed in a garbage container 20, 601 flies were 
caught in 48 hours on 157 flypapers. These included 27 
marked specimens of M. domestica L. (0.13% of all flies 
caught) of which 2 were caught in the kitchen, 3 in the buffet, 
6 in the tea room and 5 in the rooms of a hotel, 4 in flats, 

3 in the quarters of a creche, 3 in a food shop and 1 in the 
courtyard of a kolkhoz house. 


It is, however, unusual for house flies to come into con- 


®Similar observations had not previously been made in 
Stalingrad and this circumstance could not therefore be 
allowed for. 

71 wish to thank V. S. Bayandin for his help in this ex- 
periment. 
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tact with human feces in the garbage cans of Chita. At 
Stalingrad, on the other hand, the garbage cans in the court- 
yards of blocks of flats with central heating and gas often con- 
tain a great deal of used toilet paper in addition to household 
rubbish and kitchen waste (this can be burnt in houses with 
stoves that burn wood or coal). Under such conditions gar- 
bage cans become a possible point of infection. 


In the actual ecological and epidemiological conditions 
of a given district one should isolate those species of flies 
that are capable of being continually infected on a mass 
scale (mainly by feeding on human feces) and that also have 
considerable scope for continual large scale contamination 
of objects frequently used by man (especially eating utensils) 
or foodstuffs Uapeclails those that are not cooked or other- 
wise prepared). 


House flies are the most dangerous carriers of intestin- 
al infections both in Chita and in Stalingrad. Although the 
role of exophyllous coprozoic species is significant in this 
respect, it is not as important as the role of house flies. 
Even so, the epidemiological importance of exophyllous 
Diptera should be taken into account with reference to the 
actual ecological and epidemiological conditions, the time 
of year and living conditions. 


CONCLUSIONS 


1. It has been established by observation and experi- 
ment in Stalingrad that large numbers of M. domestica L. 
frequent the cesspools of communal outside toilets between 
the middle of July and the middle of September, feed on 
human feces and may thereafter enter flats, dining rooms 
and kitchens within a few hours. Similar incursions by 
house flies into communal outside toilets during July and 
August have also been observed in Chita. 


2. House flies do not normally breed in toilet cesspools 
either at Chita or Stalingrad. M. domestica L. larvae only 
accounted for 0.19% of all fly larvae collected from toilet 
cesspools at Chita and 1.75% at Stalingrad. 


3. Ina bacteriological study of the contents of the crop 
and gut of flies caught mainly in the toilets of wards handling 
infectious cases and in creches for children with chronic 
dysentery (Chita, 1957-1958) 17 Shigella cultures were iso- 
lated from 8 female and 3 male M. i aeetica L., 1 female 
M. stabulans Flin., 2 female F. scalaris F., 1 male and 1 
female P. terrae-novae R.-D. an emale C. vomitoria L. 
Out of all the flies studied 6.39% were found fo be infected 


with dysentery bacteria, the figure for house flies being 
5.4%. 





Table 4 


Cultural, enzymatic and serological properties of Shigella bacteria isolated from the gut of flies (Chita, 1957-1958) 









































































No. of Species of Prescence of feces 
culture Where caught insect in gut 
Trading area of food shop . 6, 1957 | M. domes- Female Not detected 
tica L. 
20 Infectious disease ward . 13, 1957 | F. scala- Female Insignificant 
"a", outside toilet ris F. 
28 -| The same Aug. 13, 1957 | P. terrae- Female Same 
novae 
36 Same Aug. 5, 1957 | M. stabu- Female Same 
lans Flin 
22 Same Aug. 7, 1958 | P. terrae- Male Same 
novae 
R. -D. 
34 Infectious ward "A", Aug. 7, 1958 M. domes- Female Insignificant 
inside toilet tica L. 
35 Same Aug. 7, 1958 | M. domes- Female Filling the gut 
tica M. 
51 Creches for children July 12, 1958 M. domes- Male Insignificant 
with chronic dysentery, tica L. 
chamber pot 
54 Same July 12, 1958 M. domes- Male Same 
tica L. 
80 Infectious ward "A", Aug. 11, 1958] C. vomi- Female Filling the gut 
outside toilet toria L, 
96 Same Aug. 17, 1958] F. scala- Same Insignificant 
ris F, 
107 Same Aug. 17, 1958] M. domes- Same Filling the gut 
tica L. 
124 Creches for children Aug. 27,1958 | M. domes- Same Same 
with chronic dysentery, tica L. 
chamber pot 
146 Infectious ward "B", Aug. 31, 1958] M. domes- Male Not detected 
inside toilet tica L. 
149 Same Aug. 31, 1958| M. domes- Female Filling the gut 
tica L. 
156 Infectious ward "B", Aug. 31, 1958 | M. domes- Female Not detected 
corridor tica L. 
170 Town dump, car Sept. 8, 1958 | M. domes- Female Insignificant 
tica L. 





Symbols employed: im - immobile; neg - negative; a - acid formation; no fermentation; + - positive reaction. 


4, There are not many house flies (0.8%) among the geographic, ecological and epidemiological seareienmure the 
flies found around outside toilets at family residences in time of year and living conditions. 
Stalingrad. Here the commonest forms are: Fannia (F. 
canicularis L., F. scalaris F.,), Muscina (M.stabulans stabulans In conclusion, I wish to thank Professor B. L. Shura- 
n.) an F terrae -novae R.-D. Bura for his help and advice over a period of years. 


In some periods P. demandata F., O. leucostoma Wd. , 
age Calliphora, some Sarcophagidae e and Anthomyidae 
= a (July-August) and some Otitidae (June) may be quite plenti- LITERATURE CITED 


1. DERBENEVA-UKHOVA, V.A. 1952. Flies and their 


5. Both at Chita and at Stalingrad house flies are the epidemiological significance. Medgiz, Moscow: 
most dangerous carriers of intestinal infections. In this 1-272. 
respect, althoygh the role of exophyllous coprozoic species 
is significant, it is less so than that of house flies. 2. ZAYDENOV, A.M. 1958. The use of luminescent 
analysis in studying the movements of synanthropic 
6. The epidemiological significance of synanthropic flies under the conditions pertaining at Chita. 
flies should always be assessed in relation to the actual Nauchn. zap. Chitinskogo inst. epidem., mikro- 
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o - not determined; p - pink; sp - slightly pink. 


biolog. i gig. Chita, 4: 71-77. order to evaluate their epidemiological importance. 
Probl. kishechn. inf. Stalinabad: 118-122. 
3. ZAYDENOV, A.M. 1960a. The synanthropic fly fauna 


of Chita and seasonal variations in numbers. Sb. 7. SUKHOVA, M.N. 1951. The epidemiological significance 
nauchn. tr. Chitinsk. gos. med. inst. Chita, 2: of coprozoic exophyllous synanthropic flies. Zoolog. 
92-101. zhurn. , 30(2): 188-190. 

4. ZAYDENOV, A.M. 1960b. A contribution to the study 8. SUKHOVA, M.N. 1957. Synanthropic flies in the various 
of the movements of house flies (Diptera, Muscidae) landscape zones of the USSR (ecology, epidemio- 
using the luminescent method of tagging at Chita. logical importance and control measures). Author's 
Entom. obozr., 39(3): 574-584. summary of thesis for the Degree of Doctor of Bio- 

logy, Moscow: 1-26. 

5. ZIMIN, L.S. 1944. Synanthropic flies of the Gissar 
district—Muscidae, Calliphoridae, Sarcophagidae. 9. SHTAKEL'BERG, A.A. 1956. Synanthropic Diptera in 
Probl. kishechn. inf. Stalinabad: 133-167. the fauna of the USSR. In the book: Opredeliteli 

po faune SSSR (Guides to the fauna of the USSR) (No 

6. ZMEYEV, G.YA. 1944. Experience gained in a bac- volume No. indicated. Translator), Izd. Zoolog. 

teriological study of various species of flies in Inst., Akad. Nauk SSSR: 1-164. 
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10. SHURA-BURA, B.L. 1950. On the spreading of intes- 
tinal infections by synanthropic flies. Entom. 
obozr., 31(1): 95-106. 


11. SHURA-BURA, B.L. 1952. Contamination of fruit by 
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synanthropic flies. Entom. obozr., 32(1): 117-125. 


12. SHURA-BURA, B.L., and V.L. GAGAYEV. 1956. The 
use of luminescent analysis in a study of insect 
migration. Entom. obozr., 35(4): 760-763. 








COMPARISON BETWEEN THE FLIGHT RESPONSES 


OF INSECTS TO LIGHT FROM A MERCURY QUARTZ LAMP 
AND TO CLEAR ULTRA-VIOLET RADIATION FROM THE SAME LAMP 


V. B. CHERNYSHEV 


It is widely known that the light from a mercury lamp 
usually attracts a great many more insects than the light 
from an incandescent lamp (Frost, 1953, 1954; Mazokhin- 
Porshnyakov, 1956a, b). The reason is that the mercury 
lamp is a powerful source of ultra-violet rays, which are 
readily visible to almost all insects and to which they react 
more eagerly than to other rays of the spectrum (Bertholf, 
1932, Mazokhin-Porshnyakov, 1956a; Chernyshev, 1959). 
The complete radiation spectrum of the mercury lamp con- 
sists of infra-red, visible and ultra-violet rays. Red rays 
are almost entirely lacking from the spectrum. Of the rays 
visible to insects only the ultra-violet within the 300-400 n 
and not more than 80-90% of the energy of that part of the 
spectrum pass through uviol filters. To the human eye 
the unfiltered light from a mercury lamp is a blinding, 
greenish light-blue. When the lamp is masked with 
filters the light appears very weak and the outlines of 


the lamp dissolve, owing to the fluorescence of the eye 
itself. 


Table 1 


The total-radiation energy of the lamp is far less with 
filters than without. The filters cut out both the rays visible 
to man and those visible to insects. It has long been known 
that "visible light" attracts insects (insects fly to an incan- 
descent lamp). Nevertheless, Mazokhin-Porshnyakov notes 
that removal of the filters from a mercury lamp does not 
increase the lamp's attraction to insects (1956a). Breyev 
(1958) has compared the flight of various orders of insects 
towards the light from a filtered and an unfiltered lamp. 
Twice as many beetles and butterflies and fifty percent 
more caddisflies (primarily Hydropsychidae) were caught by 
clear ultra-violet radiation than by mixed light. When the 
insects were collected on different screens illuminated by 
a mercury lamp it was found that the most attractive 
screens were those which reflected ultra-violet better than 
other rays of the spectrum. These were the screens which 
appeared darkest to the human eye (Stamm, 1958; Hanson, 
1959). Diptera, however, reacted better to mixed light 
(Breyev, 1958; Hanson, 1959). 


Comparison of insect flight response to light from a PRK-2 mercury quartz lamp and 
to clear ultra-violet radiation from the same lamp (total for six days) 


Insect group 
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Insect group 
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We have compared the flight reaction of families of dif- 
ferent orders, genera, and sometimes species to ultra- 
violet radiation and to the mixed, complete radiation from a 
lamp. 


The observations were made in August, 1957 in the 
grounds of the Zvenigorod Biological Station (University of 
Moscow) on the banks of the Moskva River. Two funnel- 
shaped light traps with PRK-2 mercury lamps set roughly 
50 meters apart were in simultaneous operation. One of the 
lamps was fitted with uviol filters which let through only 
ultra-violet. During the experiments the traps were contin- 
ually moved around. All the equipment was kindly supplied 
to us by G. A. Mazokhin-Porshnyakov of the Institute of Bio- 
physics (Academy of Sciences, USSR), to whom my grateful 
acknowledgments are due and who has published a detailed 
description of the traps (1958). 


The results of the work are shown in the Table. In 
most cases the insects preferred clear ultra-violet radiation 
(the lamp with filters) to its mixture with visible light (the 
lamp without filters). This preference was very slight in 
Mayflies, some Diptera, beetles and butterflies, but a great 
deal stronger in caddisflies. Among the Diptera, Cypselidae 
and Muscidae clearly preferred mixed light. Different 
families of the same order reacted differently. Even among 
the caddisflies one family (Hydropsychidae) showed a response 
opposite to the general tendency. It is noteworthy that in 
July of the same year Hepialus sylvinus L. was attracted al- 
most exclusively by ultra-violet tanta not shown in Table). 
The flight reactions of insects to light depends greatly on the 
weather. On 14 August, for example, attraction to ultra- 
violet was a great deal weaker than to the unfiltered light. 
As the evening was very misty the ultra-violet radiation was 
impeded. The attraction to ultra-violet for Ordella was sig- 
nificantly lessened. Flight towards the light almost entirely 
ceased several times and there was an exact correlation be- 
tween this and the passage of a belt of mist across the cap- 
ture point. These belts, however, had practically no effect 
on the insects' flight towards the unfiltered lamp, since 
visible radiation was hardly impeded. It was, therefore, 
primarily the ultra-violet rays which attracted the insects. 


As we see, although filtered radiation contains fewer 
ultra-violet rays and no visible rays at all its attraction for 
insects is as great as that of mixed unfiltered radiation, if 
not greater. Some insects, however, (for example caddis- 
flies) clearly prefer clear ultra-violet to its mixture with 
visible light. This is obviously due to the nature of the un- 
filtered light and not to reduction in the total energy of the 
radiation, since if the lamp is covered with a yellow-green 
filter there is an abrupt fall in the flight response (Mazokhin- 


Porshnyakov, 1956a). The insect eye must be susceptible 
to unfiltered light, not as the aggregate or as a mixture, 
but as a definite third color, distinguished both from ultra- 
violet and from white. It is known that in laboratory ex- 
periments ultra-violet light is more attractive than any 
other (Weiss, 1944). A mixture of visible light with ultra- 
violet rays is less attractive to insects for the same reason 
since, for example, far fewer insects react to violet light 
than to ultra-violet rays. 
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ON FOOD FORMS OF EULECANIUM FRANCONICUM 
(LNDGR.) (HOMOPTERA, COCCOIDEA) 


YE. M. DANTSIG 


The intra-specific differentiation of individuals under 
different environmental conditions and the development of 
biological forms is an interesting field of biology in general 
and of entomology in particular. This phenomenon is the 
subject of Kholodkovskiy's classic works on the biological 
species of aphids and of Walsh's (1864) and Kozhanchikov's 
(1941, 1946, 1958) researches on the biological forms in 
plant-eating insects, as well as of works by a number of 
other investigators. Kozhanchikov (1956) has summarized 
the results of his studies in this field. 


The commonest type of intra-specific biological forms 
are food forms which owe their origin to modified feeding 
conditions. 


In the course of studying the fauna and biology of Coc- 
coidea in the Leningrad province (1956-1958) we considered 


the external differences between individuals of the whortle- 
berry scale Eulecanium franconicum (Lndgr.) developing on 
various food plants. 


The insect is found on shrubs of the family Ericaceae 
in Central and Northern Europe. 


Individuals of this species developing on heather are 
so strikingly different in body form, size and coloration of 
the live and dead females from insects found on shrubs of 
the genus Vaccinium L. (the bilberries V. myrtillus, V. 
uliginosum, V. vitis-idaea) that they can easily be taken for 
different Species. They also differ in regard to the colora- 
tion of the eggs and larvae. These populations, occupying 
various localities, are differentiated ecologically as well. 


On the other hand, the absence of perceptible differences 
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Figs. | - 6. - Adult females, external appearance: 1 and 2 - Eulecanium franconicum (Lndgr.) f. 
vaccinicola; 3 and 4 - E. franconicum (Lndgr.) f. calluneti. Spiracular and marginal (two ex- 


treme) spines; 5 - E. franconicum (Lndgr.) f. calluneti; 6 - E, franconicum (Lndgr.) f. 
vaccinicola. nee 
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Fig. 7 - Eulecanium franconicum (Lndgr.) vaccinicola, 
female; sketch of microscopic body structure. 


in the females, in the microscopic characters which are the 
main criteria of species, indicates that we are dealing only 
with various intra-specific forms of the same species. 


Two biological forms of the whortleberry scale (the 
whortleberry form proper and the heather form) are described 
below in terms both of their morphological and of their bio- 
logical peculiarities. 


Whortleberry form—Eulecanium franconicum (Lndgr.) 
f. vaccinicola (Figs. 1, 2,6, 7). 


Female. External structure. When oviposition 
has ended the body outline is irregularly ovoid and 
convex, anteriorly broad and almost vertical or 
steeply sloping. The dead female brown or dark 
brown, unicolorous, carina broad, shining, sides 
with numerous punctate impressions. Length 5 mm, 
breadth 4mm. Young female light yellow with a 
well marked dark brown band along middle of dorsum 
and a few transverse bands; adult female yellow and 
brown with black bands. Along body margin a row 
of short white cilia. 


Microscopic characters. Antennae 7-8 seg- 
mented, length of segments, in microns: I1—38.8; 
IIl—21.6; M1—69.1; IV—25.8; V—25.8; VI—30.2; VII— 
34.6. Legs with thickened segments; femora of 
hind legs about 108u, tibiae 103.7 , tarsi 108 in 
length; claw with small tooth; digitules on tarsi and 
claws slender, slightly dilated apically, claw 
digitules shorter. Peritreme of posterior spiracles 
about 86.4 » indiameter. Anal ring with two rows 
of pores and six stout setae. Outer integument of 
dorsal body surface near anal orifice more sclero- 
tized than the rest of the integument. 


The spiracular groove consists of one row of 
quinquelocular pores, 4.7 in diameter, some of 
them situated near the spiracular peritreme. There 
are 3-4 spiracular spines, distinguishable with dif- 
ficulty from the marginal spines, slightly shorter 
and thicker, A row of spines on body margin, no 
hairs among them, Spines slender, elongated cone- 
shaped, 31.3 » in length; intervals between spines 
on sides of body ranging from the length of the spines 
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Fig. 8. - Eulecanium franconicum (Lndgr.) f. calluneti, 
female sketch of microscopic body structure, 


to twice their length; intervals between spines on 
posterior end of body shorter than the spines. 


Multilocular pores 6.3 in diameter in the 
median part of the cephalo-thorax, numerous on 
abdominal sternites. Large tubular glands 21.9 py 
in length and 3.1 yp in diameter, gathered into a 
wide submarginal band; smaller pores situated 
near the mouth apparatus and along the margin of 
the transverse bands of the multilocular ab- 
dominal pores. Dark-rimmed pores 3.1} long 
situated along the body margin towards the middle 
of the band of tubular glands. Discoidal pores 
3.1 p in diameter scattered along the whole of the 
dorsal body surface. Quinquelocular pores 6 yp in 
diameter situated along the edge of the anal cleft. 
Hairs on ventral surface forming a row towards 
the middle of the band of cylindrical glands and ar- 
ranged in pairs along the median line of the body; 
these occur in the median part of the thorax and 
abdomen and along the whole dorsal surface of the 
body. 


Eggs yellow. 
Crawlers pinkish-yellow. 
Second-instar nymphs yellow. 


No visible difference in the scales of males of 
this form from those of the male from Calluna 
vulgaris illustrated by Rehacek (1960); we did not 
succeed in collecting scales of males of the 
ericaceous form. 


Biology and ecology. Lives on branchlets of bilberry 
shrubs (Vaccinium uliginosum L., V. myrtillus L., V. 
vitis-idaea L.). Found near the towns of Podporozh'ye, 
Zelenogorsk, Vyborg and Kingisepp and the Lake Ladoga 
Station. Rare, occurs in small colonies. Inhabits pine- 
and fir-grove pockets. 


The second-instar nymphs over-winter. The adult in- 
sects appear at the end of May; oviposition in June; craw- 
lers emerge in mid-July. 








Table 1 


Main differences between intra-specific forms of Eulecanium franconicum (Lndgr.) 
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Suffers heavily from the parasite Blastothrix truncati- 
pennis (Ferr. ). 


Ericaceous form—Evlecanium franconicum (Lndgr.) f. 
calluneti (Figs. 3, 4, 5,8). 


Female. External structure. Female body after 
oviposition has ended short-ovoid, almost circular, 
strongly convex, hemispheroid in outline. Dead fe- 
male rust-colored with brown reticular outline, 
carina broad, shining, sides with numerous punctate 
impressions. Length 3.5mm, breadth 3 mm. Young 
female rusty-pink with a barely perceptible light 
brown band along middle of dorsum and a few trans- 
verse bands. A row of short white cilia along body 
margin. 


Microscopic characters. Antennae 7-segmented, 
length of antennae, in microns: I—25.9; II—25.9; 
IM—56.2; IV—21.6; V—17.3; VI—21.6; VII—30.2. 
Femora of hind leg about 69.1, tibiae 77.8 p, 
tarsi 77.8y in length. Peritreme of posterior 
spiracles about 56.2 » indiameter. Average length 
of spines 28.2 1. Other characters not different 
from those of the form described above, therefore 
not described here (see drawing). 


Eggs light pink. 
Crawlers pink. 
Second-instar nymphs pink. 


Microscopically the first and second instar nymphs 
are indistinguishable from those of the form described 
above. 


Biology and ecology. Lives on branchlets of heather 
(Calluna vulgaris Salisb.). Discovered near the towns of 
Luga, Sestrovetsk and Kingisepp and the settlement of Gora 
(Lake Vuoksa, Priozerskiy district). Occurs extremely 
rarely, and only in small colonies. Infests well-isolated 
and light, warm situations: heatherlands, pine heatherlands 


and open areas of sphagnum and pine. Periods of develop- 
ment the same as for the other form. 


Suffers greatly from the parasites Encyrtus infidus 
(Rossi) and Discodes minor (Merc.). Blastothrix truncati- 
pennis (Ferr.), reared from the whortleberry form, did not 


emerge once from the ericaceous form (material from 
three different places was used). 


The food forms of Eulecanium franconicum (Lndgr.) are 
thus substantially different as regards the outward appear- 
ance of the females and also as regards the eggs and nymphs. 
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pes erate preieieiel etn ertt Light yellow, with clear dark- 
brown outline. 


Elongate -ovoid. 


Brown or dark brown, uni- 
colorous 


5X4mm. 
Pink-yellow. 


Vaccinium uliginosum L., V. 


myrtillus L., V. vitis idaea L. 


Millet grass and spruce pockets. 


Blastothrix truncatipennis (Ferr.). 


Rusty-pink with barely per- 
ceptible light brown outline. 







Almost circular. 










Rusty with brown reticular 
outline. 


3.5 X 3 mm. 
Light pink. 

Pink. 
Pink. 
Calluna vulgaris Salisb. 




























Heatherlands, millet-grass 
heatherlands, well-spaced 
sphagnum millet grasses. 


Encyrtus infidus (Rossi), Dis- 
Tees minor (Merc). 











These forms develop on different plants and occupy differ- 
ent localities. 


The main differences between the intra-specific forms 
are shown in the above table. 


Similarly distinct outward differences in individuals of 
a single species developing on different plants are known in 
another soft-scale Eulecanium, [Parthenolecanium 
(Eulecanium) corni (Bouché)|, and this has led even to its 
acacia form being described as an independent species, 
Eulecanium robiniarum Dougl. On the other hand, as ex- 
periments have shown (Marchal, 1908; Ebeling, 1938; 
Habib, 1957) if the insects transfer to a new food plant 
there is a reconstruction of the outward appearance of the 
individuals even in immediately following generations and 
they become exactly similar to individuals peculiar to the 
new plant. 


The above account indicates that the outward appear- 
ance of the soft-scaled Eulecania can vary as a result of 
feeding on different plants. 
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MORPHO-FUNCTIONAL CHARACTERS OF PRIONOCYPHON 


SERRICORNIS MULL. (COLEOPTERA, HELODIDAE) LARVAE 
IN RELATION TO THEIR INHABITATION OF WATER 


B. R. STRIGANOVA 


The family Helodidae is a small group of beetles com- 
prising only a few tens of species in all. They are distri- 
an on all the continents but occur very rarely (Yakobson, 
1913). 


The larvae live in water and pupate on land, in soil or 
wood. The adult beetles can be found on plants near bodies 
of water (Sharp, 1905). 


Phylogenetically Helodidae are related to the family 
Dryopidae; the larvae of representatives of both live in 
water or wet soil. There are many common features in the 
organization of both families. At the same time, the 
characters diverge, as a result of adaptation to different 
biotopes (Bertrand, 1939-1940). The genera Eubria and 
Peeps are regarded as the nearest to Helodidae (Ber- 

rand, 9). Some authors even class Eubria as belonging 
to the family Helodidae (Yakobson, 1913; Bertrand, 1939), 
while others recognize a separate family, Eubriidae, for 
this genus (West, 1929). Psephenus larvae occupy a some- 
what special position among the Dryopidae larvae (West, 
1929). Later and more detailed specifications provide for 
another family, Psephenidae, to which the genus Eubria also 
is referred (Bbving and Craighead, 1930; Crowson, 1955). 


The family Helodidae is thus allied to the Dryopidae 
through the Psephenidae. 


Helodidae larvae inhabit stagnant water or sluggish 
streams. Authors who have described them have found them 
in small streams, rain puddles, damp tree hollows, drops 
of water remaining on plant leaves, wet soil and so forth 
(Knab, 1913; Larsson, 1938; Beier, 1952). 


Helodidae larvae were first described by Tournier 
(1868). The long antennae, which may extend to half the 
length of the body, form a distinctive character. Not only 
are such antennae never found in the larvae of other beetles; 
they do not occur in holometabolous larvae at all (Crowson, 
1955). The fullest description of the family has been given 
in Larsson's summary (1938), which includes a key and brief 
identification of eight Helodidae species found in Denmark, 


including the larvae of Prionocyphon serricornis Mull. 


The purpose of the present work is to take Prionocyphon 
serricornis Mull. as an example for examining the mote 
Togical peculiarities of Helodidae larvae in relation to their 
aquatic life. 


We found larvae of this species in decayed tree stumps 
during expeditionary work in the Tula national forest in June 
1958. The larvae were present in small pools of water filling 
up cavities in the wood. Some of those we collected. were 
kept for rearing under laboratory conditions. The adults, 
examined and identified by K. V. Arnol'di, emerged in July. 
This species was first noted in the middle belt of the Euro- 
pean part of the USSR. Yakobson (1913) points out that 
Prionocyphon serricornis Mull. is distributed in Algeria, 
and in Europe from the Pyrenees, Sardinia, Southern Italy 
and Greece to England, Norway and Sweden. There is ac- 
cordingly considerable faunistic interest in the fact that it 
has been found in Tula. 


The body of Prionocyphon serricornis Mull. 
larva is broad and flat. act 8-10 cm (Fig. 1). 
Integument yellow, slightly sclerotized, with small 
punctures. Head prognathous, flattened dorso- 
ventrally. Two compound eyes on each side of the 
head, with bundles of five setae around them. Length 
of antennae almost half that of the body. Antennae 3- 





Fig. 1. - Prionocyphon serricornis MUI]., larva. 


segmented; 3rd antennal segment with pseudo- 
segmentation. Number of pseudo-segments very 
large (up to 80). 


Mouthparts: Clypeus lacking. Labrum direct- 
ly articulated to frons, falciform, with a deep ex- 
cision in anterior margin (Fig. 2). Lateral lobes 
of labrum each ending in a large, thick seta. A 
few large setae present on the upper surface as 
well. A number of short setae border the an- 
terior margin of the labrum. On the lateral lobes 
these short setae are arranged intwo rows. The 
inner surface of labrum bears sclerotized 
apophyses of various shapes (Fig. 3). Mandibles 
heavily sclerotized, with prostheca (Fig. 5). Their 
apices somewhat curved, acuminate. On the inner 
margin of mandible and around the apex there are 
bundles of long, soft, slender, densely placed 


Figs. 2 - 7. Prionocyphon serricornis MUIl., larva. 
labium; 5 - mandible; 6 - maxilla; 7 - eighth and ninth abdominal segments. c = cardo; 
lacinia,; mp - maxillary palp; m - mentum; sm - submentum; 


setae, forming "little brushes." 


Maxillae well developed and clearly segmented 
(Fig. 6), the cardo and stipes being distinctly dif- 
ferentiated. Galea and lacinia divided. A bundle 
of long, slender setae apically, as on the apex of the 
mandible. Maxillary palpi 5-segmented. 


Labium broad, occupying almost the whole lower 
surface of the head, (Fig. 4) and consisting of a 
mentum and a short submentum. Labial palpae 3- 
segmented, directed inward. 


Hypopharyngeal structure very complex (Fig. 8), 
as in other Helodidae (Figs. 9 and 10). Lower part 
of hypopharynx strongly sclerotized. Lateral apo- 
physes, on which are thick setae, run upwards and 
laterad from it, with eleven large and three small 


2 - labrum, viewed from above; 3 - labrum, inner surface; 4 - 


S - stipes; g - galea; 1 - 


Ip - labial palp. 


setae on each; the large setae branched apically. 
Slightly below the row of thick setae are the slight- 
ly curved claws. Four median denticles at an- 
terior margin of hypopharynx, emerging from an 
oval, sclerotized thickening. Superlingual lobes 
covered with rows of very small setae developed 
on hypopharynx. In addition there is a thin but 
sclerotized portion, also thickly covered with 
setae, above the central sclerotized part; Beier 
calls this the "setal area" (1952). 


Extremities well developed. Forelegs slightly 
smaller than the rest. Stout setae on femora and 
tibiae, their number and arrangement undetermined. 


Thoracic segments slightly wider than abdomin- 
al. First thoracic segment particularly large. On 
the thoracic tergites, sparse, scattered setae: on 
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Fig. 8. - Hypopharynx of Prionocyphon serricornis Mull. 
larva. 

md - mid-denticles; cp - central part; 11 - lateral lobes; 
c - claws; s - thick setae; sl] - superlingual lobes; sa - 


setae area, 


the 1st, 2 medially at the anterior, and 4 at the 
posterior, margin; on the 2nd, 4 at each margin; 

on the 3rd, 3 on each side. 6 setae arranged trans- 
versally at posterior margin of each abdominal 
tergite. In addition, the abdominal tergites are 
covered with small, close-set setae (Fig. 1). 


The eighth abdominal segment bears a single 
pair of spiracles, retained in Helodidae. It is 
therefore structurally distinct from the other ab- 
dominal segments (Fig. 7). The spiracles open at 
the bottom of pockets at the posterior margin of the 
segment. The eighth segment is laterally bordered 
with long setae. 


The ninth, or terminal, abdominal, segment 
is greatly reduced (Fig. 7) and consists of two lobes, 
almost entirely retracted into the eighth segment. 
The lower lobe is bordered with setae, as are the 
sides of the eighth segment. 


Gills consisting of 5-6 apophyses which can be 
extended from the anal orifice if necessary, enable 
the larvae to breath in water. 


Larsson's key (1938) gives the following typical charac- 
ters for Prionocyphon serricornis Mull.: 80 segments in 
antennae, D-segmented maxillary palpae, cross-shaped 
light markings on prothorax, rounded mandibular apices. 

As regards the last of these characters we cannot agree. 
Although most of the larvae in our material do indeed have 
apically rounded mandibles there are several specimens with 
acuminate mandibles. It seems that the mandibles are worn 
off very rapidly after molting. In any case, the shape of the 


mandibular apex cannot serve as a reliable character for 
identifying the larvae. 


Among adaptations for aquatic life in Prionocyphon 
serricornis Mull. the structure of the mouth apparatus, as 
well as the adaptation for breathing, deserve special atten- 
tion. 


As in other representatives of the family Helodidae the 
mouthparts in Frionocyphon serricornis Mull. larvae are 
very complex; no such development is found in the larvae of 
either of the closely related groups, Dryopidae and Psepheni- 
dae, or in other beetle families. 


Beier (1952) gives a detailed description of the mouth 
apparatus and its functions in two Helodidae genera— 
Helodes and Hydrocyphon. He points out that Helodidae 
larvae feed on waste which they collect at the bottom of pools 
of water. Waste particles adhere to the "little brushes" of 
soft setae on the maxillae and mandibles. When the maxillae 
and mandibles are let down on to the hypopharynx the waste 
material is "carded off" from the setae by 'comblets" formed 
by the lateral apophyses of the hypopharynx with their thick 
setae. By means of these "comblets,"' the waste material 
is conveyed to the heavily sclerotized central part of the 
hypopharynx; there it is pressed and the water is squeezed 
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Figs. 9 and 10. - Hypopharynx of Helodidae larvae. 


9 - Helodes hausmanni Gredl.; 


10 - Hydrocyphon 
deflexicollis Mull. 


out of it. The compact dehydrated particle is then swal- 
lowed. The small superlingual setae serve to retain the 
waste particles during the filtering process. 


As Beier notes, the details of the hypopharyngeal struc- 
ture vary from one genus or species to another, depending 
on the conditions of the habitat. As an example, he cites 
Helodes larvae, which live in comparatively fast-flowing 
streams, where the sediment consists of coarse particles. 
In this genus the sclerotization of the hypopharynx is much 
more pronounced than in Hydrocyphon, which inhabits 
sluggish brooks, where the sediment consists of small 

articles. Moreover, there are additional proximal claws 
Fig. 9) on the lateral apophyses of the Helodes hypopharynx, 
which serve to hold back large particles. Beier suggests 
that the number of teeth on the ''comblet''—that is, the 
number of thick setae on the lateral hypopharyngeal apo- 
physes—as well as the presence or absence of proximal 
claws, be taken as diagnostic characters. 


The disposition of the median denticles also seems to 
have diagnostic significance. In Beier's drawings there are 
only two denticles on the hyppharynges of Helodes and 
Hydrocyphon larvae at the anterior margin and two others 
in the hddte of the hypopharynx. In Prionocyphon serri- 
cornis Mull. all four denticles originate at the anterior 
margin (Fig. 8). 


The mouth apparatus of the Helodidae can be taken as 


an example of adaptation to feeding on particles suspended 
in water. 


A similarly complex structure of the mouthparts is 
observed in groups phylogenetically remote from Helodidae 
but inhabiting similar biotopes, such as certain Diptera 
larvae. Beklemishev (1949) describes the aquatic larvae 
of Culicidae, which feed on plankton, as having "little 
brushes," "comblets" and a press. 


rs 





Helodidae have only one pair of spiracles, on the eighth 
abdominal segment, for breathing. The remaining thoracic 
and abdominal spiracles are reduced (Larsson, 1938). The 
air pockets in which the spiracles are situated can be opened 
to let in air and closed when the larva submerges. The setae 
at the margins of the eighth and ninth segments help the 
| ag 8 keep the rear of its body on the surface of the water 

Fig. 7). 


In the closely related families adaptations for breathing 
in water are different. In Eubria, for example, the single 
pair of spiracles on the eighth segment is situated on lateral 
apophyses of the tergite, with apophyses from the preceding 
segment overlapping it dorsally (Bertrand, 1939). Psephenus 
and the larvae of Dryopidae which live in water breathe 
through gills in the younger instars. Eight pairs of ab- 
dominal spiracles appear in the last stage before pupation 
(Bertrand, 1939-1940). In Dryopidae larvae, which inhabit 
wood or wet soil, a tenth abdominal segment has developed 
in the form of an anal support used in moving along the sub- 
stratum. In aquatic larvae the anal support is reduced 
(Bertrand, 1939-1940). In Prionocyphon serricornis Mull. 
the ninth segment, too, is partially reduced, with the result 
that the air pockets with spiracles appear at the very end of 
the abdomen and the larvae can thereby continue to breathe 
air by keeping only the terminal abdominal segment at the 
surface of the water. 


As regards the manner of breathing air, Prionocyphon 
serricornis Mull. shows a convergent similarity with the 


larvae Of diving beetles and water scavengers. In these, too, 
only the spiracles on the eighth segment are retained. In the 
diving beetles the terminal lobes of the abdomen overlap the 
spiracles (Shvanvich, 1949). In these larvae the eighth ab- 
dominal segment is also the terminal segment. 


Such a metapneustic tracheal system, with one pair of 
functioning spiracles on the eighth abdominal segment, is 
characteristic of Culicidae larvae, larvae of the fly 
Eristalis and first instar larvae of certain other Cyclor- 
rhapha and aquatic Tipulidae (Shvanvich, 1949). In Culicidae 
larvae the terminal segment of the abdomen is fringed with 
a fan of slender setae, which, as in Prionocyphon serricor- 
nis Mull., help the larvae to keep the end of the abdomen on 
the surface of the water (Beklemishev, 1949). 


The structure of Prionocyphon serricornis Mull. larvae, 
as of other representatives of fhe Helodidae family, reflects 
a high degree of specialization for life in stagnant or sluggish 
water. 


Retaining many structural features common to the 
closely related families Dryopidae and Psephonidae, the 
Helodidae have a number of original adaptations connected 
with the peculiarities of their habitat. Such, primarily, are 
the structure of the mouth apparatus and the adaptations for 
breathing in water. These adaptations to the conditions of 
life have led to a convergent similarity with phylogenetically 


remote groups (the aquatic larvae of certain Diptera) due to 





the elaboration of similar types of adaptation to aquatic life. 


10. 


11. 
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PEXOPSIS CAPITATA MESN. (DIPTERA, LARVAE-VORIDAE), PARASITE 





OF HOLOTRICHIA DIOMPHALIA BATES (COLEOPTERA, SCARABAEIDAE) 


K. B. BORISOVA 


As part of the work done by the Amur expedition of the 
Institute of Zoology (Academy of Sciences, USSR) we reared 
the tachina fly Fexopeié capita Mesn. from imagos of the 
Far-East black beetle Holotrichia diomphalia Bates, which 
is a pest on fruit and agricultural crops and also in forest 


plantations. In 1959 we succeeded in collecting a certain 
amount of material on the biology of this insect. 


There are very few data on the biology of tachina flies 
of the genus Pexopsis B. B.: the African Pexopsis pyr- 
rhaspis Vill. was reared from the beetles Entyposis 
impressa Kolbe, Anomala plebeja Ol. , Schizonychia sp. and 
others and the Australian Seas sis elzneri T. r from 
Lepidoderma albohirtum Wat. tifesnir, 1951). The parasit- 
ism of the European Pexopsis aprica Mg. on Melolontha 
melolontha L. has been recently confirmed (Liste d'identi- 
fication, 1957). 


The biological observations were made primarily at a 
fixed observation station in the vicinity of Klimoutsa in the 
Svobodnyy district of the Amur province, in the Amur- 
Zeyskiy interfluvial coniferous-broadleaved forest subzone. 
In the region of the station the commonest forests are oak- 
larch, mixed with broad grass and oak-pine, bush clover 


areas in combination with groves of Quercus mongolica, 
shrubby and grassy oak-larch forests, patches of swamp 
birch consisting of Betula platyphylla, dwarf arctic birch 
and willow thickets and qikas cates meadows. A large part 
of the landscape is occupied also by dry grassiand, arable 
land and, near inhabited centers, pastures. A typical sec- 
tor of the plateau, 4 km? in area, was mapped by V. V. 


Lipatova (1959) and therefore all the collections and observa- 
tions have been referred to the geobotanical key to that map. 


In the territory of the expedition's second station (the 
Korsakovskiy station, east of Simonovo and 75 km west of 
Svobodnyy) the place of the oak-larch forest is taken by oak- 
pine forests and oak groves represented by several species. 
No mass development of P. capitata Mesn. or its host 
Holotrichia diomphalia Bates was observed here. 


P. capitata Mesn. is a spring species. The first two 
individuals, which turned out to be females, were captured 


on 30 May. Emergence probably begins rather earlier, for 
under laboratory conditions the males emerged as a rule a 
week before the females. By the next day males and females 
were quite numerous. Mass emergence continued until 23 
June, but after the middle of the month the males were al- 
ready disappearing; the last female was noted on 30 June. In 
nature copulation was observed only once, on 2 June. In the- 
laboratory, when the reared males and females were kept 
together in a half-liter jar, copulation was observed four 
days after the emergence of the female and two days after 
the emergence of the male. Copulation lasted forty minutes. 


At the Klimoutsa station in 1959, P. capitata Mesn. was 
quite common and occurred in the following situations: in 
sparse oak-pine forests (12, 13)!, at the foot of a heathy 
slope (13b), on apple trees infested with aphids and leaf hop- 
pers, in the middle of a grass meadow (26, 22) wedged be- 
tween gentle slopes, waste areas and fields and on a felling 
area that was more or less shrub-covered (13a). The 
tachina flies were particularly numerous in the bush-clover 
oak grove (1). In 1958 only one individual each was found in 
the oak grove (1) and the oak-pine forest (13) and P. capitata 


1 The figures refer to the key of Lipatova's map 
(1959). 


Mesn. does not appear at all in the 1957 collections. At the 
Korsakovskiy station P. capitata Mesn. were observed only 
one at a time in a heathy oak grove, on a sandy hillock in 
the oak-pine forest and on a rocky heathy slope. 


Holotrichia diomphalia Bates was found in all the sta- 
tions enumerated, the population varying greatly. In 1957 
they were found only as single individuals and only in the oak 
grove (1). The following year an appreciable emergence of 
them was recorded in June and July not only at these stations 
but also in the larch forests with white (3a) and black (5a) 
birch, where P. capitata Mesn. was not observed at all. 

The beetles were found in largest numbers from 3 June to 
10 July 1958 in the bush-clover oak grove (1) and in the 
felling area (13a). In 1959 emergence was slight in all sta- 
tions. The beetles were not detected in fields. On grass- 
land and waste areas adjoining arable land the species was 
represented only by scattered individuals. 


According to our observations the main habitats of 
parasite and host were well-isolated sectors with light, 
easily heated sandy or loamy soils and with sparse grass 
stands in open places, or open oak forests. 


At the beginning of summer both males and females of 
P. capitata Mesn. fed on honeydew on shoots of corn bine- 
weed, aspens and flowering apples (heavily infested with 
aphids and leafhoppers); these tachina flies were not found 
on apple blossoms, whereas they were observed in ap- 
preciable numbers on the flowers of Spiraea sericea. Later, 
during the ovipositing period, .the flies explored with their 
mouth parts the leaves of oak, bush-clover and Potentilla 


fragarioides, Scorzonera radiata, and Artemisia tanace- ' 
Hitclia. on which aphids and leafhoppers were not found. 


In the laboratory the flies lived for a fairly long time 
but the eggs were not observed to mature without additional 
nutrition. The ovaries of the tachina fly just after it has ac- 
quired its wings are very small; in a female which had sur- 
vived for eighteen days without food after emergence from 
the pupa (only water was given) the ovaries filled up the 
greater part of the abdomen but all the eggs in them were 
sterile. In flies dissected on 13 June after they had fed 
under natural conditions the uterus was completely clogged 
with black eggs, whereas in a female taken at the moment 
of copulation, after surviving for ten days in the laboratory 
on a very slight additional diet of sugar, the majority of the 
eggs were light-colored. P. capitata Mesn. eggs cannot 
ripen without nutrition.” Ina female which had been reared 
in the laboratory and had copulated there, being fed on 
honey and sugar, oviposition started on the sixteenth day 
after hatching. P. capitata Mesn. belongs to a group of 
tachina flies which oviposit microtype eggs on the host's 
food plants. On subsequent dissection, however, the eggs 
deposited during the first three days proved infertile. Only 
on the nineteenth day was heavy oviposition noted (410 eggs 
per day with fully formed mobile larvae). Active oviposi- 
tion continued for three days in all, during which 725 eggs 
were laid; after this the female died, probably prematurely. 
On dissection the uterus was found to be completely clogged 
with mature eggs. The female oviposited most readily on 
the leaves of plants, more rarely on filter paper and the 
walls of the jar. Observation showed that oviposition 
started between midday and 13 h and continued to 20h, 


2It is interesting that in the laboratory, despite the i 
presence of moistened sugar, the insects often fed on the | 
excrement of the beetles and on decayed leaves. | 





Table 1 
Count of Pexopsis capitata Mesn. eggs 

















Number [Proportion] Total umber of/ Maximum 
Plant of leaves of infested] number of ee ee anaes 
examined| leaves eggs 10 eggs leaf 
In open hillock glade 
Potentilla fragarioides. ...... 100 81 2110 41 374 
Lespedeza bicolor ......... 250 20 97 “= 10 
Lespedeza bicolor! ........ 100 40 140 1 34 
Artemisia desertorum ....... 100 7 20 — 5 
Ai. THUG sc os tee 100 28 56 o- 6 
A; CONSORT. ns sk 100 22 112 2 18 
In shrub part of hillock* 
Potentilla fragarioides. ...... 100 | 10 28 | 1 | it 
Uniform count over entire hillock 
Potentilla fragarioides. ..... “ 100 54 454 7 69 
Lespedeza bicolor ......... 500 3.8 47 _ 6 
On edge of hillock 


Potentilla fragarioides, ..... ‘| 100 | 12 | 54 | 1 | 15 


In open glades 15-20 m from hillock 
Potentilla fragarioides. ...... 100 — | — — _ 


1 Lower leaves only. 
2At boundary with the above-mentioned open glade where the peak leaf infestation was observed. 





Fig. 1. - Leaf of Potentilla fragarioides viewed from be- 
low with eggs of Pexopsis capitata Mesn. (Photograph by 
V.N, Tanasiychuka.) 


being most active during the sunny period from 15 to 19 h. groves on the Amur-Zeyskiy plateau occupy elevated parts 
of the terrain with relatively light loamy or sandy loam 

In the spirally intorted uterus of the mature females brown forest soils (Lipatova, 1959). 
captured in nature up to 2135 eggs were counted. Oviposition 
had started by the first days of June, for tachina flies were The bush-clover oak grove area where P. capitata 
reared later from beetles collected on 6 June. On 19 June we Mesn. was concentrated during the period of oviposition 
were already in the climax of oviposition. At this period P. must be described in greater detail. A small hillock, about 
capitata Mesn. was found only over a small area not larger 300 m? in area, rises gently out of a thick oak forest 
than two ha, in the bush-clover oak grove, Bush-clover oak (density 0.6); the tree stand here is sparser (Quercus 
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under greater magnification. 
chuka.) 


mongolica, more rarely Betula dahurica). Grassy-shrub 
abeaiae is very unevenly distributed over it; thickets of 
shrub oak, hazel and bush-clover alternate with an under- 
growth of aspen or clearings with thick motley grass (mainly 


species of Adenophora and Atractylodes ovata). There are 
also small glades with comparatively sparse, low grass 
stands (Keleria gracilis, Potentilla fragarioides, Tanacetum 
sibiricum, Festuca lenensis rtemisia desertorum, A. 

a A. tanacetifolia) and patches almost without 
vegetation covered by a layer of fallen oak leaves. 


It was in these open glades, covering an area of not 
more than 40-50 m?, that the largest concentration of P. 
capitata Mesn. was observed during the period of oviposition. 

rom 17 to 23 June oviposition by the tachinid was observed 
throughout the day (from 6 or 7 o'clock in the morning until 
8 or 9 o'clock in the evening) and the temperature and air 
humidity were measured every one to two hours at a height 
of 20 cm and 1.5 m above the ground. During the observa- 
tions the tachina flies were not captured but the behavior of 
each female was logged (more than 50 observations, 22 of 
them on ovipositing females). 


P. captate Mesn. is very sensitive to changes in the 
weather and particularly to temperature. The sun has only 
to be overclouded and the tachinid will disappear. Oviposi- 
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Fig. 3. - Pexopsis capitata Mesn., egg in profile. 





Fig. 4. - Pexopsis capitata Mesn., egg from above, sur- 
rounded by jelly-like substance. 


Fig. 2. - Eggs of Pexopsis capitata Mesn. on the same leaf 
(Photograph by V.N. Tanasiy- 


tion was most active in sunny weather from 15 to 18 hours 
at 19-219. Only in two cases was oviposition noted at these 
temperatures between 12 and 15 hours. Single females 
were noted from 10 o'clock in the morning. When the 
temperature was below 15° the tachinids not only failed to 
oviposit but were not observed at all; at temperatures 
above 22° the flies were rare. ? 


During oviposition the female flies low and fairly 
slowly, so that we were able to observe the same female 
repeatedly over a period of 10 to 15 minutes. The insect 
would first creep along the top surface of a leaf, then move 
to the underside, turn in the end of its abdomen, extrude a 
very short ovipositor and attach a few eggs near the edge 
of the leaf. It would then fly to another leaf on the same or 
another plant. As a rule, the eggs were laid on the under 
side of the leaves, much more rarely on the top side. From 
time to time the female would briefly stop ovipositing and 
clean itself. In 15 minutes one female laid 26 eggs on 


leaves of Artemisia integrifolia, Lespedeza bicolor, 
Potentilla fragarioides and eapelatehe officinalis. 

P. capitata Mesn. oviposition was observed most 
frequently on Potentilla fragarioides as well as on Artemisia 
tanacetifolia, A. desertorum, A. integrifolia and Les- 

edeza bicolor, much more rarely on Geatedaoan: terebin- 
facrae Saussurea odontolepis, Pulsatilla multifida, Tri- 
folium Tupinaster and Fragaria amurensis, and only once on 


ris uniflora and Carex reventa. 


As the eggs can easily be seen by the naked eye we 


were able to complete the above list of plants infested and 
to make precise counts of the ovipositions (23 - 26 


3A number of the tachina flies observed at the same 
time as P. capitata Mesn. showed a different characteristic 
diurnal flight pattern. Gymnochaeta magna Zimin., for 
example, was numerous in the morning 7 and 27 indivj- 
duals per hour were noted when the temperature was 40 and 
13.9° respectively) and after 14 h (temperature 15-20%). 





Fig. 5. - Pexopsis aprica Mesn., egg in profile (after 
Thompson) . 
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Fig. 6. - Pexopsis capitata Mesn., egg opened in alkaline 
solution (drawing). 


a - cephalic end of larva; b - membrane of larva; c - 
apophysis protruding from mouth of chorion (granular rod 
visible inside); d - membrane lining the chorion inside; 
e - chorion opened along cleft. 


each set of 50 leaves. Since it turned out that the number 

of infested leaves in each group of 50 differed negligibly, the 
results for the whole test batch were then summed. The 
largest number of eggs was found on Potentilla fragarioides 
—more than 2,000 eggs on 100 leaves; on 550 leaves of all 
the remaining plant species examined, only 285 eggs were 
found (see Table 1). It is characteristic that almost half the 
Potentilla fragarioides leaves had from 10 to several hundred 
fachinid eggs on each leaf. Such leaves, viewed with the 
naked eye from below, look as though they are bordered with 
black longitudinal punctures (Figs. 1 and 2). 


The tachinid eggs are most often found on the lower 
leaves; this is particularly noticeable on Artemisia and 
Lespedeza; a count of single lower Lespedeza leaves, for 
example, showed that the proportion of infested leaves was 
twice as high as in the ordinary counts (see Table 1). On 


oak shrub and hazel leaves oviposition was not observed 
once, although the flies were not infrequently found on them. 





Qimu 


Fig. 7. - Pexopsis capitata Mesn., first-instar larva. 


Fig. 8. - Pexopsis capitata Mesn., spines of Ist and 2nd 


thoracic segments of first-instar larva, dorsal view. 


June).* More than 20 eggs were detected on the leaves of 
Dictamnus dasycarpus and single eggs on Patrinia scabioso- 
folia, Polygonatum iariieioen. Hieracium virosum, 
Adenophora latifolia, Melampyrum roseum, Atractylodes 
ovata and Galium verum. P. capitata Mesn. eggs were thus 
noted on 2T species of plants belonging to 13 families. 


The purpose of the oviposition count was to find out 
which species of plants were preferred by the females for 
laying their eggs. In the clearing where the largest ac- 
cumulation of tachina flies was observed, 100 leaves were 
taken from each of the following: Potentilla fragarioides, 
Artemisia tanacetifolia, A. desertorum, A. integrifolia 
(one Teaf from each plant) and 250 leaves o spedeza bi- 
color (5 leaves from each plant, of which 2 were roa the 
bottom and middle parts and 1 from the top part of the bush). 
These plant species were chosen because it had been noted 
in previous observations that oviposition was most frequent 
on them. All the leaves were carefully examined and in 
doubtful cases a magnifying glass or binoculars were used. 
The percentage of infestation was calculated separately for 


4We could not confuse the eggs of P. capitata Mesn. with 
those of other species of,tachina, since a e species with 
a microtypical type of egg, found in appreciable numbers in 
the oak grove, were dissected and no eggs similar to those 
of P. capitata Mesn. were found. 
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Fig. 9. - Pexopsis capitata Mesn., spines on Ist and 2nd 


thoracic segments of first-instar larva, ventral view. 


A special examination of oak and hazel leaves (150 leaves 
each) also revealed no eggs. 


It is interesting to compare the above data with observa- 
tions on the feeding of the Holotrichia diomphalia Bates 
imago. In the literature (Kurentsov, ; Mishchenko, 
1957) it is indicated that the beetles attack trees and shrubs 
(willow, lime, elm). In the oak grove we found them feeding 
only on Lespedeza. When they were fed on various plants it 
was opesrved that under laboratory conditions, where there 
was a possibility of choice, they preferred Lespedeza, oak, 
hazel and dog rose leaves. The beetles were very reluctant 
to feed on Potentilla, Artemisia, strawberry, Saussurea 
odontolepis or Peucedanum terebinthaceum. Of the 20 plant 
species offered to the beetles, however, all were to a great- 
er or lesser extent eaten by them; therefore despite the evi- 
dent absence of any "matching" of the female parasite's 
instinct to the "tastes" of the host, infestation of the latter 
nevertheless occurs both as a result of tachinid oviposition 
on the beetles' favored Lespedeza and as a result of the 
host's probable consumption of Potentilla. 


The counts produced some data on the detailed distribu- 
tion of P. capitata Mesn. eggs in the Lespedeza-oak grove. 
Lots of 100 leaves were collected for aes from Potentil- 
la fragarioides, the most infested plant (see Table 1 











Fig. 10. - Pexopsis capitata Mesn., spiracles of first- 


instar larva. 





Fig. 11. - Pexopsis capitata Mesn., mouth apparatus of 
first-instar larva. 


In the open hillock glades infestation of Potentilla 

fragarioides leaves was highest. In thickets of shrub oak, 

azel, aspen and Lespedeza growing together only 10% of the 
leaves were found to have P. capitata Mesn. eggs. The 
proportion of infested leaves aaelined sharply from the site 
of mass oviposition to the borders of the hillock; at.a distance 
of 15-20 m from the hillock not one egg could be found, al- 
though in 1959 tachina flies were found here during the feed- 
ing period and adult Holotrichia diomphalia Bates were very 
common during the swarm period (19 E ay. During the ovi- 
position period, then, P. capitata Mesn. eggs are unevenly 
distributed in the oak grove and, apparently, over a smaller 
area than is occupied by the hosts. Peak oviposition was ob- 
served only in certain open glades with light sandy or sandy 
loam soils and relatively sparse, low grass stands. The 
beetles become infected through eating leaves with tachinid 
eggs, although it was not possible to observe this directly. 
Second instar larvae and larval skins were found in the 
thoracic segments of the bugs on dissection. Although two 
tachinid larvae have sometimes been found in a single beetle, 
only one larva completes its development. A few days be- 
fore the emergence of the larva the host dies. When it has 
finished developing the larva makes an opening under the 
elytra at some point where the tergites join and emerges into 
the soil. Emergence was observed from 26 June to 20 July. 
Considering the duration of development relatively very few 
lgrvae were observed; the tachinid takes not less than three 
to four weeks to develop in the beetle. The pupae over- 
winter in the soil. In the laboratory the pupae were kept in 
a refrigerator at +4° to 0° from the beginning of October. A 
week after they had been transferred to room temperature 
the flies started to issue and emergence continued for two 
weeks. Only one male emerged on 28 July 1958 without over- 
wintering. 


Parasitization of Holotrichia diomphalia Bates in the 
Lespedeza-oak grove during-the swarm year (1958) reached 
b . Capitata Mesn. pupae were taken from 158 beetles 
collected between 14 June and 11 July). In the non-swarm 
year of 1959 we managed to capture only 12 beetles in the 





Fig. 12. - Pexopsis capitata Mesn., mouth apparatus of 
second-instar larva. 
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Fig. 13. - Pexopsis capitata Mesn., posterior spiracles of 
second-instar larva from above. 


same area, from 5 of which P. capitata Mesn. were ob- 
tained. Parasitized individuals were found in other stations 
too. 


P. capitata Mesn. is the main parasite of the Holotrichia 
diomphalia Bates imago in the Klimoutsa station. Tn 
several of the beetles were found with eggs of another 
tachinid laid in them. Puparia readily distinguishable from 
those of P. capitata Mesn. were also obtained from beetles 
of this species. 


P. capitata Mesn. was described (1952) from one male 
and one female from Shanghai. Our material, consisting of 
more than 80 specimens, has been checked against three 
specimens from thePrimor'ye known to be P. capitata Mesn. 
Now that there is a series it is possible to discover the 
degree to which individual characters may vary. 


In the description by Mesnil it was stated that 
the eyes were bare; in all our specimens they were 
covered with sparse hairs, probably slightly worn 
down. Arista curved, strongly thickened up to half, 
more rarely up to three-quarters of its length; 
color varying from black to reddish-brown. 
Vibrissal ridge strongly convex and very conspicu- 
ous in profile up to two-thirds of the height of the 
frontal suture, more rarely up to the place of at- 
tachment of the antennae. Thorax covered with 
yellowish bloom. Scutum reddish-brown, infuscate 
only at the base or rarely to one-third of its 
length, with four setae on each side; in one specimen 
there is an additional pair of weaker, lateral setae. 
Wings: bend of m slightly rounded; distance from 
bend of m to m-cu and to wing margin varies—in 
some specimens these distances are equal, in 
others the distance from the bend of m to the wing 
margin is smaller than the distance to m-cu. Ab- 
domen covered with sparse yellow, rarely grey, 
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Fig. 14. - Pexopsis capitata Mesn., posterior spiracles of 
second-instar larva in profile. 
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Fig. 15. - Pexopsis capitata Mesn., puparium, 


pollen. Transverse bands not sharply marked; 
transverse band on 3rd tergite sometimes completely 
lacking, more often pellucid reddish-brown, like the 
sides of the abdomen, and attaining one-third the 
width of the tergite; on 4th tergite, transverse band 
more distinct and occupying one-third of the tergite. 
Hypopygium extremely small and concealed: cerci 
black, sturdy, coxites black or brown (Fig. 18). 


The color of the arista in the female varies from 
brown to orange. Abdominal pollen grey or yellowish, 
denser than in male; sides of abdomen black, barely 
pellucid in a few specimens only, whereas in the 
Mesnil type the abdomen is pellucid orange-red be- 
low and laterally. 9-11 mm. 


Material: 80 specimens—Klimoutsa, 45 km west 
of Svobodnyy, Amur; 3 specimens, Simonovo, 90 km 
west of Svobodnyy, Amur; 3 males—Yakovlevka, 
Primor'ye, Lazarevsk highway (identified by Mesnil). 
The species seems to be widely distributed within the 
Soviet Far East and China. 


The P. capitata Mesn. egg (Figs. 3, 4) is 0.457 mm 
long and 0.098 mm broad, curved, of very peculiar 


shape and sharply differing from the egg of P. aprica 
Mg. (Fig. 5; Thompson, 1924). The egg in utero and 
also just after it is laid, is surrounded with a trans- 
parent, jelly-like substance which enables it to be 
firmly attached to the leaf. In the dried eggs this 
envelope is not visible and becomes perceptible again 
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Fig. 16. - Pexopsis capitata Mesn., posterior spiracles of 
puparium. 











Fig. 17. - Pexopsis capitata Mesn., mouth apparatus of 


third-instar larva (from puparium) . 


only when the egg is moistened. The chorion is 
shiny-black, lighter laterally, particularly thick 
dorsally, but surrounding in the form of a covering 
only that part of the egg where the larva occurs (the 
cephalic end towards the closed base of the cap). A 
semitransparent sclerotized apophysis emerges 
from the dilated and marginally serrated funnel of 
the chorion and in it a granular rod is perceptible 
under strong magnification, attached by its base to 
the posterior end of the larva. In the dried egg the 
underside of the chorion, turned towards the leaf, 
is slightly impressed in the form of a longitudinal 
groove, along the median line of which the chitin 

is very thin. When the egg is kept in a weak alkaline 
solution the chorion breaks open along this crack 
and the larva is freed from the chorion and larval 
case (Fig. 6). 


The dehiscence of the egg swallowed by the 


beetle occurs in the same way, although its mechan- 
ism is not clear. Live and dead eggs were fed to 


Melolontha hippocastani F.° Three hours later 
chorions eee along the suture, but lacking larvae 


5In these experiments all the beetles died and the devel- 


opment of the parasite larvae was not observed. 





Fig. 18. - Pexopsis capitata Mesn., hypopygium. 





or jelly-like casings, were found in the excrement. 


The thick chorion and the method of ovipositing 
on the underside of leaves protects the larvae from 
rapidly drying out and perishing. It was not possible 
to observe the viability of the eggs in nature. Under 
laboratory conditions attempts were made to do so by 
opening eggs daily under the binoculars. One of the 
larvae extracted from the chorion and larval case 
lived without food on filter paper moistened with 
Ringer's solution for six days. At room temperature 
larvae deposited on live plant leaves remained mobile 
for eight days. Eggs placed in the refrigerator at a 
temperature of 4-79 remained viable for 26 days. 


The first-instar larva (Fig. 7) just released from 
the shell is very small (0.365 mm) and transparent. 
The boundaries between the segments are not per- 
ceptible even under very strong magnification and the 
segmentation is defined only by the presence of rows 
of spinelets. On the first and second thoracic seg- 
ments the spinelets are relatively dark and large, 
situated on the dorsal and ventral sides of the larva; 
they are particularly large on the second segment on 
the dorsal side (Figs. 8,9). The spinelets on the 
third thoracic segment are in the form of an irregular 
row on the ventral side. Those on the abdominal seg- 
ments are light yellow and small, visible only under 
strong magnification on the ventral side of the first to 
seventh segments. On the eighth segment there are 
no spinelets. The spiracles are cup-shaped, with 
circular pores in their cavity perceptible under more 
than 900 X magnification (Fig. 10). The mouth ap- 
paratus is unpaired, not subdivided into individual 
sclerites, poorly sclerotized, yellow-brown, with a 
very perceptible tooth on the dorsal side (Fig. 11). 


The second-instar larva ranges up to 3 mm long; 
it is clearly segmented, with well-marked spinelet 
zones. The thoracic and the first abdominal seg- 
ments are encircled by irregular rows of spinelets 
(6-16 rows); on the second abdominal segment the 
spinelet zone is much narrower (2 rows, sometimes 
up to 8), set on the dorsal and ventral sides of the 
larva and sometimes even encircling it; on the third 
to fifth segments the spinelets are represented by 
3-7 irregular rows, but these are sometimes lacking; 
the sixth segment bears from 5-7 rows of spinelets; 
the seventh and eighth segments are almost entirely 
covered with spinelets. The spinelet zones on the 
ventral side are wider than on the dorsal side. The 
mouth apparatus is paired, but lines of separation be- 
tween the sclerites are not perceptible (Fig. 12). The 
posterior spiracles have a characteristic shape with 
four spiracular slits (Figs. 13, 14). 


We have no third-instar larvae. 


. Liste d'identification, 2. 1957. 


The puparium is 8-9 mm long (Fig. 15), very 
dark, posteriorly dilated with a slightly rough sur- 
face and without perceptible spinelets. The poster- 
ior spiracles (Fig. 16) are set well above the middle 
of the longitudinal axis; the distance between their 
upper margins is smaller than between their lower 
margins. The heavily convex stigmal plates are 
divided by dark groove-like depressions into three 
unequal parts. These are shining black with numer- 
ous convoluted, yellow-brown spiracular clefts. If 
the posterior spiracles are examined under translu- 
cent light and highly magnified it can be seen that 
each "cleft" on the pellucid puparium consists of one 
row of pores set close together (the puparium was 
softened by heating in a 10% solution of hydrogen 
peroxide with a few drops of aqua ammonia until it 
became yellow and semi-transparent). The mouth 
apparatus is sturdy and distinctly divided into three 
sclerites (Fig. 17). 
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BARK BEETLES (COLEOPTERA, IPIDAE) OF KAMCHATKA 


A. I. KURENTSOV and D. G. KONONOV 


Until recently the literature contained no reliable infor- 
mation on bark beetles in Kamchatka. Our discovery of 
seventeen species of Ipidae on the peninsula in the summer 
of 1958 and 1959 has therefore great scientific and practical 
importance. 


Nine genera were represented among the bark beetles we 
found: Polygraphus—5 species, Hylurgops—3 species, 
TT? donde species, Dr Ccomean’ species, Xylechinus, 
Ernoporus, Trypophloeus, Pikvonenes and Orthotomicus—I 


species each. 


The largest number of bark beetles develops on cedar 
scrub—5 species; 3 species live on Jeddo spruce and 2 each 
on larch and Kamchatka alder. Only one species each was 
observed on Abies gracilis, Kamchatka mountain ash, Man- 
churian alder, Sakhalin willow, Japanese white birch and 
stone birch. 


The Kamchatka bark beetles can be classified by habita- 
tion into five ecological complexes: 


Cedar-alder shrub forest species: on Pinus pumila— 
Polygraphus poligraphus L., P. jezoensis Niis., P. 
a acus font Pit ogenes foveolatus Egg. , Ernoporus 
longus Egg. , Dryocoetes ussuriensis Egg. 


Coniferous forest species in the Kamchatka river valley: 
on Picea ajanensis—Zylechinus pilosus Ratz. , Trypodendron 
lineatum Oliv.; on Larix ochotensis —Polygraphus sachalinen- 
sis Egg. 

Stone birch species: on Sorbus sambucifolia and S. 
kamchatkensis—Polygraphus nigrielytris Niis; on Alnus 
hirsuta—Trypodendron niponicum Bhand: 


Long-leaved forest species: on Salix sachalinensis— 
Trypophloeus deevi Stark; on Alnus hirsuta—Trypodendron 


niponicum anal. 


Species imported into Kamchatka along with coniferous 
timber: on Pinus koraiensis timber py larEogs imitator 
Reitt., H. interstitialis Chap. , Orthotomicus laricis Fabr. ; 
on Picea ajanensis timber—Hylurgops longipilis Reitt; on 
Abies nephrolepis timber —Dr Sonate aeiatas Egg. ; these 
were noted at the unloading points—the Petropavlovsk 
timber-yards and the mouth of the Bol'shoy River (Mikoyan 
Fishing Combine). 


The distribution of the Kamchatka Ipidae is peculiar. 
Along the Kamchatka River valley, where all the above- 
mentioned ecological conditions are pronounced, this fauna 
is represented by all the species cited as belonging to the 
peninsula. The enclosure of the valley by high mountain 
ridges (the Sredniy on the west and the Ganol'skiy and 
Valaginskiy on the east) favors this distribution. Away from 
these mountain ridges all the typical taiga species (Xylechin- 
us pilosus Ratz. , Polygraphus sachalinensis Egg. , Trypo- 

endron lineatum Oliv.) a certain species living on broad- 
-leaved trees (Trypophloeus deevi Stark) disappear or occur 
only rarely. 


All the species connected with the alder-cedar scrub 
and with the stone birch, however, are widely distributed in 
the eastern part of the peninsula. The western part of Kam- 
chatka, adjacent to the Sea of Okhotsk, is covered with mos- 
sy and grassy swamps. In comparison with the eastern part 
it has a poorer composition of broad-leaved and cedar shrub 
bark beetle fauna. 
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An interesting point is that while Kamchatka lacks many 
of the taiga species of bark beetles common on the mainland, 
some of the Kamchatka species associated with coniferous 
trees, such as Xylechinus pilosus Ratz. and other represen- 
tatives of the taiga insect fauna (Sirex gigas L., Melano- 
phila acuminata De Geer), are mass forest pests. 


The ecological complexes of stone birch and shrub for- 
est bark beetles reach their peak development on Kamchat- 
ka. Whereas in the south bark beetles of this group occur 
only near the upper border of the forest (the Great Kuril 
Islands, Sakhalin, Iyezo and Sikhote-Alin'), they seem to 
have spread over a wide area on Kamchatka, where they 
constitute the main Ipidae fauna. In the south of the penin- 
sula they occur along with shrub forests primarily on 
mountain slopes. In the northern parts of Kamchatka and 
in the Karyakskiy forest tundra region the local character 
of their habitats varies but their numbers are negligible. 


Of the bark beetles characteristic of broad-leaved for- 
ests, two species occur in Kamchatka, Tr hloeus deevi 
Stark and Trypodendron niponicum Blandf. These can be 
taken as een that a Manchurian type of Ipidae fauna 
penetrated Kamchatka in Pleistocene times. 


Destructive activity on the part of bark beetles was ob- 
served in coniferous plantations in the Kamchatka River 
valley. In a number of cases it was found that young trees 
and spruce undergrowth had died as a result of attacks by 
Xylechinus pilosus Ratz. Certain coniferous bark beetles 
(Pol Taphus sachalinensis Egg. and Trypodendron lineatum 
ont on the other hand, together with th giant horntail 
(Sirex gigas) and the fire-site metallic wood-borer, are 
serious pests in felled timber. 


Under brush thicket conditions, two species (Pityogenas 
foveolatus Egg. and Polygraphus subopacus Thoms.) are 
serious pests in cedar ae Sometimes they attack healthy 
plants, usually along with Eupithecia abietaria Gotz. and the 
pine blister rust Cronartium kamchaticum Jorst; in other 
cases, the breeding sites occur in the subalpine cedar 


scrub belt among physiologically weakened trees growing 
at the boundaries between protected and windy slopes. 


The very interesting primary conditions fostering the 
mass development of trunk pests, including bark beetles, 
on Kamchatka are the result of volcanic activity and erosion 
processes. Pumice sands and volcanic ash covering the 
mountain slopes and trails are transported by thaw torrents 
to the bottom parts of river valleys, to form an almost con- 
tinuous cover over the soil of forests near the rivers. These 
detrital layers of compacted 'melkozem" often reach con- 
siderable thickness (up to 1 meter or more) and probably 
prevent oxygen from reaching the roots of the trees. Asa 
result, the trees visibly suffer, are attacked by insects and 
gradually die. Along with other trunk pests—such as the 
giant-horntail (Sirex gigas), the fire-site metallic wood- 


borer and certain beetles (for example, Saperda scalaris L., 
Xylotrechus ibex Gebl., Acmaeops septentrionalis C.), bark 
eetles too infest the trees, in particular Po yEraphes 
sachalinensis Egg. on Larix ochotensis, rypodendron 
Tineatum Oliv. on Picea ajanensis, and certain others. The 
most active foci for the development of bark beetles, how- 
ever, as with other trunk pests, are fire sites and timber 
ards where the rules of forest husbandry are not observed 
Kamchatka River valley). 


As in other parts of the Far East, forest fires area 
common phenomenon on Kamchatka. Past fires can be 
dated from the condition of the forest plantations and the 








traces of fire activity, so that it is quite possible to assess 
the role both of bark beetles and of other pests under burn 
conditions. Most of the bark beetles noted by us on Larix 
ochotensis and Picea ajanensis flourish in coniferous burns 
in the Kamchatka valley. Only the typically taiga species 
Xylechinus pilosus Ratz. evidently avoids burns. 


On Kamchatka fires in scrub forests have been particu- 
larly disastrous. Most of them have been crown fires and 
have completely destroyed the cedar scrub. Pityogenes 
foveolatus Egg. and Polygraphus poligraphus L. foarish in 
slightly burnt trunks of the cedar; as the trees die gradually, 
these bark beetles are active in such breeding sites for 
several years. 


The major fellings on the peninsula are in the Kamchat- 
ka valley coniferous forests. Our investigations have shown 
that many of the hygienic precautions for cleaning the cutting 
areas and storing the timber are not observed. Logging 
areas cluttered with timber therefore not only create a fire 
hazard, but are also permanent mass breeding sites for 
trunk pests, including bark beetles. 


Bearing in mind that secondary factors—fires and un- 
hygienic conditions in clearing areas—are the basic reasons 
for mass breeding of bark beetles and the other trunk pests 
associated with them on Kamchatka, we believe that the fol- 
lowing forestry precautions are the first essential for the 
control of these pests: 


1) the storing of non-disbarked timber from coniferous 
tree species in or near forests between 1 June and 15 Sep- 
tember must be absolutely prohibited; 


2) in view of the local peculiarities in the phenological 
development both of bark beetles and of other serious trunk- 
pests (giant horntails, fire-site metallic wood-borers) the 
disbarking of winter timber must be finished by 1 June; 


3) timber logged between 1 June and 15 September and 
left stored in the forest must be disbarked within 5 days of 
logging; 


4) it is imperative to disbark any timber which as a rule 
becomes densely infested with bark beetles if it is left with 
bark on for a long time; in such cases disbarking is a method 
of exterminating the trunk-pests; 


5) the fire service must be radically improved by car- 
rying out fire warning patrols and by inspection of the forest 
industry by the forest preservation authorities, particularly 
during the period when felling residues are being burnt in 
clearing areas; 


6) in view of the laborious work entailed in disbarking 
timber it is extremely desirable that, under the conditions 
prevailing in the Kamchatka province, stacks of non-disbarked 
timber be treated with various DDT, BHC and other toxic 
chemical preparations; 


7) the procedure at present used for major fellings in 
the Kamchatka coniferous forests, where all the slabs and 
firewood are left in the clearing area must be immediately 
revised and replaced by a more sensible procedure; 


8) to prevent the mass breeding of bark beetles and 
other trunk-pests in burns and to preserve wood which has 
escaped destruction from fire it is essential that spring and 
early summer burns be earmarked for priority felling (in 
the year in which the fire has occurred); plantations damaged 


in July, August and September must be cut not later than two 
years after the fire; 


9) since certain species of bark beetles (Hylurgops 
Orthotomicus and others) as well as other trunk pees 
(Monochamus, Tetropium), brought in with timber from 
other parts of the Far East, are well able to acclimatize to 


Kamchatka, strict quarantine precautions must be introduced 
on the peninsula. 


10) a state-employed forest pathologist or forest ent- 
omologist must be appointed by the provincial Forestry 
Board so that a check can be kept on the pathological condi- 
tion of the Kamchatka forests. 


The following is a list of all the bark beetles noted by us 
on Kamchatka, with data on their distribution, ecology and 
biology. 
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as Zylechinus pilosus Ratz. —a species widely distri- 
buted in the Eurasian taiga zone. In the Far East it has so 
far been known from the Sikhote-Alin' mountains (700-1500 
m above sea-level) and from the island of Sakhalin. We 
found it in large numbers on Kamchatka in 1958, in the Kam- 
chatka valley coniferous forests near the villages of Shcha- 
pino, Lazo and Kozyrevsk and along the Yelovka River, a 
large left-hand tributary of the Kamchatka. As in other 
regions of the Far East, this bark beetle is a typical taiga 
species on Kamchatka as well. It lives in pure spruce for- 
ests or in dense spruce-larch forests. It infests any fine 
Jeddo spruce undergrowth which has undergone even slight 
physiological weakening. Pupae and young beetles were ob- 
served in the first half of July. Tunnel-building was noted 
at the end of July and larvae in the middle of August. The 
insects probably overwinter in the larval stage. The im- 
portance of this species in forest husbandry is that it ac- 
celerates the decay of weakened trees which in many cases 
might have recovered but for the interference of the beetle. 
Like certain other characteristic species of the dark- 
coniferous taiga, X. pilosus Ratz. is restricted to the Kam- 
chatka valley, where solid spruce and spruce-larch forests 
have been preserved. 


2. Bylurgope imitator Reitt. —the medium cedar bark 
beetle. e species has been brought into Kamchatka along 
with Korean cedar timber. We found it only once, on 29 
July, 1959, near the mouth of the Bol'shoy River on the 
western bank of the Kamchatka, in a log storehouse at the 
Mikoyan Fishing Combine's sawmills. The larvae anda 
few specimens of the beetle were captured under the bark 
of slabs of Korean cedar. According to the forestry work- 
ers this timber had been brought in from Nikolayevsk-on- 
Amur. Both the larvae and the beetles have proved fairly 
active. There are grounds for assuming that H. imitator 
Reitt. can become acclimatized to Kamchatka. e cedar 
scrub, which is widespread on the peninsula, can be used 
by it as a food plant. 


3. Hylurgope interstitialis Chap. —the great cedar 
bark beetle. is species has also been introduced into 
Kamchatka along with Korean cedar timber from Nikolayevsk- 
on-Amur. It was found at the same time as the preceding 
species, but very rarely and mainly in the form of single 
individuals. This species is possibly less hardy than the 
preceding one in timber transported over long distances. 
Both it and H. imitator Reitt. are characteristic bark 
beetles in the Primor’ye and Amur cedar forest provinces. 
H. interstitialis Chap., moreover, is known in Japan and 
northeast China, while H. imitator Reitt. has been once 
found in Yakutiya as well. 


4. Hylurgops longipilis Reitt. —the taiga bark beetle. 
This species was oa by us along with the previous two 
species in a timber warehouse at the mouth of the Bol'shoy 
River on 29 July 1959. The beetles were usually found under 
the bark of spruce logs and had undoubtedly been brought in- 
to Kamchatka along with these. Until now, H. longipilis 
Reitt. has been known from the lower reaches of the Amur 
and the mountainous parts of the Primor'ye, where it de- 
velops on Korean cedar. According to Krivolutskaya it is 
widespread also on Sakhalin, in spruce-fir and mixed for- 
ests, where it attacks the Jeddo spruce. What has been 
said above about the possible acclimatization of H. imitator 


Reitt. to Kamchatka applies in some degree to this species 
too. 


5. Polygraphus jezoensis Niis. —the spruce polygraph. 
Collected near the Village of Poratunka, Yelisovskiy dis- 
trict, on 29 July 1958, in cedar scrub trunks. The beetles 
and pupae were found frequently. It is interesting that this 
species, characteristic of the dark-coniferous taiga of 
Sikhote-Alin' and the islands of Sakhalin and Hokkaido, has 
been found on Kamchatka only on cedar scrub. 


6. Polygraphus polygraphus L.—the downy polygraph. 
This species is widely distributed in the coniferous forests 
of northern Europe and Siberia. In the Far East it is known 
from Yakutiya, Sikhote-Alin' and the islands of Sakhalin and 
Hokkaido. In Sikhote-Alin' it develops on cedar scrub, on 
the islands on Jeddo spruce. We collected it at two points 
on Kamchatka: on 12 June 1958 in the Yelisovskiy district, 
from stone birch, and on 14 August 1958 in mid-stream in 
the Yelovka River (left-hand tributary of the Kamchatka 
River), in larch-birch plantations. In both cases only the 
beetles were found in cedar scrub trunks. 


7. Polygraphus sachalinensis Egg. —the Sakhalin poly- 
graph. Collected in large quantities on 2 and 9 July 1958 
near the villages of Shchapino and Lazo in the Kamchatka 


ae 


valley, in Dahurian larch trunks. Last-instar larvae, pupae 
and beetles were all found at the same time. To date, this 
polygraph has been recorded from the Primor'ye, the 
Khabarovsk territory and the islands of Sakhalin and Hok- 
kaido. Its main food plant in these geographical regions is 
Jeddo spruce, together with Korean cedar in the Khabarovsk 
territory. 


8. Polygraphus subopacus Thoms. —the lusterless poly- 
graph. e species is known from the northern parts of 
Europe and Siberia up to and including Yakutiya. In the 
Khabarovsk and Primor'ye territories it is found only in the 
subalpine belt. On Sakhalin and Hokkaido it infests moun- 
tain spruce-fir forests. On Kamchatka it occurs in large 
numbers in the scrub forest belt and more rarely in stone 
birch and spruce mountain forests where the cedar scrub 
grows sporadically as undergrowth. We collected it on 20 
July 1958 in the basin of the Kamchatka River (village of 
Kozyrevsk) and on 3 August 1958 on mountains near the vil- 
lage of Poratunka. In July both larvae and beetles were 
noted; in August, only beetles. Whereas this polygraph de- 
velops on various coniferous species on the mainland and is- 


lands, on Kamchatka it infests only the trunks of the cedar 
scrub. 


9. Polygraphus perielytris Niis. —the black or moun- 
tain-ash polygraph. Until recently this species was known 
only from the islands of Sakhalin, Kunashir and Hokkaido. 

It attacks weakened trunks and branches of the Sakhalin 
mountain-ash (Sorbus commixta). In the southern regions of 
Kamchatka it is found only infrequently. It lives in moun- 
tain and sometimes in valley-stone-birch forests. In the 
former case it infests the trunks of Sorbus sambucifolia 
shrubs and in the latter the trunks of the Kamc 
mountain-ash (Sorbus kamchatkensis). We collected the 
beetles of this polygraph on 12 June, 27 July and 29 August 
1958 in the Yelisovskiy district, in the Avacha River basin. 


10. Ernoporus longus Egg. —the mountain alder bark 
beetle. Known Tron the high mountains of Sikhote-Alin', 
north Japan and the Sea of Okhotsk littoral (Tugur). On Kam- 
chatka it is also a characteristic species of the subalpine 
scrub forests, particularly in the south of the peninsula. In 
the northern parts and in the Karyakskiy region it lives in 
forest tundra lowlands. It infests branches of the Kamchat- 
ka alder (Alnus kamchatica) but occurs rarely. We collected 
the beetles on 28 July and 3 August 1958 in the Yelisovskiy 
district, on 1 August 1958 in the Bol'sherech'ye district and 


on 18 aa 1959 in the Olyutorovskiy district (village of 
Tilichiki). 


i he hloeus deevi Stark. —Known from Sayan and 
Sakhalin isa probably distributed in the north of Eastern 
Siberia andthe Far East. We found it in two regions on 
Kamchatka, the lower Kamchatka (Yelovka River valley, 13 
and 14 August 1958) and the Yelisovskiy district (upper 
reaches of the Plotnikov River, on 28 August 1959). The 
species is characteristic of the willow and willow-polar for- 
ests in the river valleys. It develops on stout branches of 
Salix sachalinensis. 


12. Dryocoetes striatus Egg. —the fir-tree beetle. On 
Kamchatka undoubtedly an imported species. We found it 
only once in a timber-yard at the mouth of the Bol'shoy 
River, Bol'sherech'ye district (Mikoyan Fishing Combine). 
Beetles (a few specimens) and second-instar larvae were 
found on 29 August 1959 under the bark of Khingar fir logs 
imported into Kamchatka from Nikolayevsk-on-Amur or 
from Sakhalin (we were unable to find out which). The dis- 
tribution area of this species includes the Primor'ye and 
the islands of Sakhalin and Hokkaido. 


Z 13. Dryocoetes ussuriensis Egg. —the alder beetle. 
One of the usual species found in the Kamchatka scrub for- 


ests. It infests the trunks of Kamchatka alder. It is distri- 
buted throughout the peninsula up to and including the Kar- 
yakskiy forest tundra. We collected specimens from the 
Yelisovskiy (the village of Nachiki, Avacha River and the 
village of Poratunka), Mil'kovskiy (the village of Lazo and 
the bald mountain of Nikolka), Karaginskiy (the village of 
Ossora) and Olutorovskiy (the village of Tilichiki) districts. 


The larvae which have overwintered produce pupae towards 
the beginning of summer, young beetles appearing in the 
second half of June and flying in mid-July. To date, the 
species has been found in the mountains of Sikhote-Alin', or 
Sakhalin, on the Okhotsk littoral (Tugur) and in the vicinity 
of Magadan. On the mainland it lives on Alnus fruticosa and 
on Sakhalin on Alnus maximoviczi. 


14. Trypodendron niponicum Blandf. —the Japanese 
wood beetle. On a Tocal distribution only, but 
fairly common in places where it is found at all. We noted 
the beetles in the trunks of drying Alnus hirsuta by the 
Avacha River on 12 June 1958 (Yelisovskiy district) and in 
the upper reaches of the Plotnikov River on 14 and 15 June 
1958 (Yelisovskiy district). The species is ecologically as- 
sociated with valley alder-willow forests. It had previously 
been known from the Primor'ye, North Japan and Sakhalin. 


15. Trypodendron lineatum Oliv. —This species is 
wide-spread in the coniferous forests of Eurasia and the 
neararctic and was usually found by us in the Kamchatka 
valley (lower Kirganika, village of Kozyrevsk) at the end 
of June and in the first half of July, in Jeddo spruce trunks. 
Its tunnels were once noticed at the end of August 1958 in 
the upper reaches of the Semyachik River in the well- 
known and only small growth of Abies gracilis on Kamchat- 
ka, which is situated south of the Kronotskiy peninsula. 
The tunnels were situated in the timber of a windfall fir. 


16. Pityogenes foveolatus Egg. —Until now this bark 
beetle has bese known from Sikhote-Alin' and the island of 
Hokkaido but has been described from specimens captured 
in the Great Kuril Islands. In 1941 it was also found in the 
Magadan province. Its ubiquitous distribution on Kamchat- 
ka extends its area still farther northwards. We found it in 
the Yelisovskiy (Avachi basin, Nachikinskiy mountain water- 
table, village of Poratunka), Mil'kovskiy (Mt. Nikolka), 
Karaginskiy (village of Ossora) and Pen'zhinskiy (Tilichiki, 
Vyvenka River) districts. As in the southern mountains, 
on Kamchatka this species is a constant associate of scrub 
forests formed by cedar scrub, stone alder, Siberian moun- 
tain ash and, more rarely, Middendorf's Altay birch. As in 
other parts of its area it is monophagous on Kamchatka and 
lives in cedar scrub trunks weakened and infected with blis- 
ter rust (Cronartium kamchaticum Jorst.). Its primary 
breeding sites are usually found on mountain ridges at the 
boundary between windy and wind-protected slopes. It forms 
secondary breeding sites in burns, which are particularly 
destructive in the Kamchatkan scrub forests. In the north- 
ern parts of the peninsula it develops both in mountains and 
in the forest tundra. Flies in the second half of July. At 
the end of that month the eggs appear and, a liitle later, the 
larvae. These probably manage to develop fully in summer 
so that the species overwinters in the imago phase. This is 
borne out by the fact that pupal tunnels are found as early 
as August. 


17. Orthotomicus laricis Fab. —the larch bark beetle. 
Noted as an imported species only once, on 29 July 1959. 
(Beetles) at the mouth of the Bol'shoy River (Bol'sherech'ye 
district) on Korean cedar timber transported to Kamchatka 
from the mainland. This bark beetle is widespread in the 
coniferous forests of northern Eurasia and is known in the 
Far East from the Primor'ye, the Amur region and the is- 
lands of Sakhalin, Kunashir and Hokkaido. 
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A REVISION OF THE SPECIES OF THE GENERA APHALARA FRST. 


AND CRASPEDOLEPTA ENDERL. (HMOPTERA, PSYLLOIDEA) 
IN THE FAUNA OF THE USSR. 1. 


M. M. LOGINOVA 


The work described here covered representatives of two 


genera, Aphalara Frst. (the type genus of the subfamily 
Aphalarinae) and 


Craspedolepta Enderl. They feed exclusive- 
ly on herbaceous aetion including subshrubs. 

The work consists of two parts. Part I contains, apart 
from a review of the literature, a key to the revised and 
newly described genera and an account of the diagnostic 
characters of the genus ephalara and its species in the fauna 


of the USSR, together with an analysis of their distribution. 
Part II, which will be published later, is devoted to the genus 


Craspedolepta, of which 38 species must now be recorded as 
occurring in the USSR. 


Our definitions have gained precison thanks to the help 
of Dr. W. Wagner (Germany) and Dr. F. Ossiannilsson 
(Sweden), who have been so good as to send us specimens 
which they have identified and as far as possible checked 


against the types. It is my pleasant duty to thank them for 
their kindness. 


Férster, describing the genus Aphalara (1848), men- 
tioned the absence of genal cones on the head and of a 
pterostigma on the forewing of Tettigonia exilis W.-M. and 
in six new species as generic characters; but he did not 
designate the type species of the genus and said nothing at all 
about the taxonomic position of Chermes calthae Linn. and 


Ch. affinis Zett., which were already known and were later 
assigned to the genus Aphalara (Flor, 1861a). 


F6rster's characters long remained the only criteria 
for the generic affiliation of newly described species, with 
the result that Aphalara, which by 1913 comprised about 40 
species, was exceedingly varied in composition (Aulmann, 
1913). More precise generic diagnosis and the removal of 
alien elements became essential. Crawford (1914) started to 
revise the taxonomy after investigating the American fauna 
of this genus. For generic identification he used, in addition, 
the structure of the head and of the anterior mesonotal 
pleurites. 


At the end of the last century Aphalara calthae (Linn.) 
was accepted as the generic type o alara. nderlein 
(1921) suggested Aphalara exilis (WwoaNE) as the type species, 
but this was not accepted. Enderlein was the first to base a 
series of new genera on various representatives of the old 
genus Aphalara, including Craspedolepta for Aph. artemisiae 
Frst. and Xanioptera for 2 pilosa bsh.! (1931 ). Accord- 
ing to Enderlein, membership in the genus Craspedolepta was 


determined by the thickening of the costal vein more distally 
than where the radius enters it. 


Wagner (1947), reviewing the classification of the genera 
in question, on the basis of material of species represented 
in Germany, found it impossible to attribute generic signi- 
ficance to that character without separating closely related 
species and grouping together remote species. When clas- 
sified according to the structure of the vertexal anterior 
margin and the shape of the clypeus all the German species 
fell into natural groups, one making up the genus Aphalara 
and the other the genus Craspedolepta. 2 


Using these characters in the present work we have be- 
come convinced of the accuracy of Wagner's generic diagnoses. 


1Subsequent research has shown that Enderlein took 
another species, X. setosa W. Wagn., described later, for 


Aphalara pilosa Osh. 
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A number of supplementary characters, mainly helpful in 
identifying the species, were revealed when we investigated 
the microscopic structure of the forewings (surface spine- 
lets on the wing membrane) and of the genitalia, particular- 
ly in the males (the shape of the forceps and the structure 
of their inner surface; and the apical structure of the penis). 


An appreciable number of specimens of Aph. kochiae 
Horvath (1897) and Aph. signata Liéw (1880) is to be found 
in the collections of the Intitute of Zoology, Academy of 
Sciences, USSR). The literature contains only the original 
descriptions of these species; their biology has remained 
unknown. Observations in Kazakhstan have shown that their 
life cycles are completely different from those of Aphalara. 
As regards food specialization they are associated wi 
various Chenopodiaceae, the former with Kochia prostrata 
and Camphorosma monspeliacum and the second with 
Ceratocarpus arenarius. eir morphology further differ- 
entiates ten sharply from the generic type of Aphalara and 
from each other. We separate both from amneer® and take 


them as representatives of new genera which are as yet 
monotypical. 


Critical revision of the genus Aphalara has led to the 
exclusion of Aph. distincta Log. (Loginova, 1960) as well. 
This has now oeea separated as the type species of a new 
genus, Eurotica, with two species, both infesting Eurotia 
ceratoides (Chenopodiaceae). Its description will be pub- 

ished later. 


Heslop-Harrison, in his. interesting work on the taxon- 
omy, morphology and biology of genera of the Aphalara 
group, justifiably suggests that the formation of Aphalara 
and Craspedolepta occurred in geographically separated 
territories; A tora. which in his opinion probably de- 
veloped under sub-Arctic and Alpine conditions, is a 
northern genus, whereas the center of the Craspecolepia 
species formation lies much farther south, in the Mediter- 
ranean or subtropics. The distinct types of life cycles, 
which are quite stable within each of the two genera, are a 
phylogenetic expression of their different histories. 


In representatives of Aphalara it is the adult individuals 
that overwinter, usually migrating during the hibernation 
period to coniferous, evergreen and other plants and re- 
turning to their food plant in late spring, when the onset of 
their own sexual maturity coincides with the sprouting of the 
plant, in order to lay their eggs. The adults begin appearing 
as early as July. These individuals, too, overwinter. 


Representatives of <Taspedolepta overwinter as young 
nymphs, usually on parts of the food plant below or at the 


surface. The imago emerges in early summer. The in- 
sects do not, as a rule, abandon the host plant but remain 
to lay their eggs at the end of summer. Once the nymphs 
have hatched out they quickly go into diapause and overwin- 
ter. The development of such a growth cycle has obviously 
been influenced by adaptation to warm, dry climatic condi- 
tions. 


Heslop-Harrison believes that since Chenopodiaceae 
and Polygonaceae are related the former may well be a 
habitat of Aphalara (he refers to Aph. suaedae Crawf. and 
others). n this point his views are somewhat contradic- 
tory; he recognizes the genus as northern, yet thinks it pos- 


sible to include in it species which could not have evolved 
under northern conditions. 


We have studied the Psyllidae associated with many 
Chenopodiaceae species (Loginova-Dudykina and Parfent'yev, 
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Figs. | - 12, - Head structure, anterior and lateral view. 1 = 2 = Aphalara calthae 


(Linn.); 3 - 4 - Craspedolepta latior W. Wagn. 


; 5 - 6 - Craspedolepta (Xanioptera 


setosa (W. Wagn.); 7 - 8 - Eumetoecus kochiae (Horv.); 9 - 10 - Xenaphalara signata 


Low); 11 - 12 - Eurotica distincta (Log.). 


1956; Loginova, 1960, the present work); in most cases these 
were representatives of the subfamily Aphalarinae (more 
rarely, Triozinae Lbw) but none of the species known to us 
from these plants could be referred to the genus Aphalara. 


The Chenopodiaceae are infested by a peculiar, probably 
very old psyllid fauna, unconnected with Aphalara either 
genetically or in evolution. It would be more logical to look 
for connections between Chenopodiaceae and the Craspedol- 
epta species. Representatives of the genera Craspedolepta, 
Eumetoecus, gen. nov., and Caillardia Bergev. are found to 
have common features in the morphological structure of 
particular parts of the body (Figs. 3-4, 7-8). 


The Palearctic species of Aphalara are morphologically 
extremely similar. Only Aph. exilis (W.-M.) and Aph. af- 
finis (Zett.) are distinct, aaceas Species associated wi 
Caltha-Polygonum are so similar that it is difficult to dis- 
tinguish them without examining their structure under the 
microscope. 


The uniformity of morphological structure and the fact 
that diagnostically important characters differ only very 
slightly indicate that the genus as a whole is relatively 
young, particularly as compared with the psyllid fauna on 
Chenopodiaceae. 


KEY FOR THE IDENTIFICATION OF GENERA RELATED 
TO APHALARA FRST. 


1(6). Clypeus prolate, projecting anteriorly and below the 
genae. 


2(3). Vertex anteriorly with two small tubercles, separated 
from the genae by narrow grooves; genae with rounded 
convex lobes under the antennal depressions; clypeus 
long, terminally distended and protuberant, usually 
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reaching the anterior margin of the head (Figs. 1-2). 
On Caltha, Polygonum, Rumex....1. Aphalara Frst. 


3(2). Vertex anteriorly without tubercles, evenly curved, 
with almost imperceptible transition to the genae. 


4(5). Clypeus terminally obliquely truncate (Figs. 11-12). 
Eyes abruptly separated from anterior angles of ver- 
tex (see above), with broad post-orbital ridges. Fore- 
wing with a pterostigma. On Eurotia............... 

i cetwedeease ne Ginea ee 2. Eurotica Log., gen. nov.? 


5(4). Clypeus terminally narrowed, rounded, with echin- 
ate microscopic sculpturing (Figs. 9-10); eyes even 
more separated from vertex; no pterostigma, R short, 
entering costal margin of wing (Fig. 100). On 
Ceratocarpus.......seeeee 3. Xanaphalara, gen. nov. 


6(1). Clypeus appressed to genae and enclosed, as it were, 
between them, rounded, pulvilliform; genae evenly 
rounded. 


7(8). Female genitalia sturdy, broad; anal segment ter- 
minally decurved, apex of genital segment bidentate. 
Membrane of forewings whitish, slightly granular, 
without markings; veins with brownish markings where 
they branch and before the apices. Rhinaria on 4th, 
6th, 8th and 9th antennal segments. On Kochia, Cam- 


PhOFOSMA.....eeeeeeeeeees 4, Eumetoecus, gen. nov. 
8(7). Female genitalia narrower, not sturdy, with differ- 


ent structure. Membrane of forewings transparent to 
whitish, often with markings. Rhinaria on 4th-9th anten- 


nal segments. On Compositae, Chamaenerium........ 
cecccseceovccoese éeees 5. Craspedolepta Enderl. 


2A detailed description of this new genus will be pub- 
lished later. 











Figs. 13 - 22 - Arrangement of surface spinelets in females of the genus Aphalara on 
membrane of forewings in rs cell at place where M branches (200 X). 13 - calthae 
(Linn.); 14 - sibirica Log., sp. nov.; 15 - longicaudata Log., sp. nov.; 16 - 
borealis Hes].-Harr.; 17 - polygoni Frst.; 18 - polygoni Frst. var. rumicicola Log., 


nov.; 19 = polygoni Frst. var. herbicola Log., nov.; 20 - maculipennis (Low); 21 - 
affinis (zett.); 22 - exilis (W.-M.). 


Genus APHALARA Forster, 1848 


Generic type: Chermes calthae Linné, 1761, 
Sweden. 


Vertex wider than long, with small circular 
tubercles on anterior margin, separated from genae 
by narrow grooves. Genae under antennal depres- 
sions distended in the form of small circular lobes. 
Frons well defined. Antennae slightly exceeding 
width of head with eyes; rhinaria situated on apices 
of 4th-9th segments and of uniform diameter. Fore- 
wings oblong-oval, widest in apical third, without 
pterostigma, but usually with more or less thickened 
part of C distad of place where R enters; surface 
spinelets small, disc-shaped, in the cells arranged 
either evenly (at roughly equal distances from one 
another), as in Aph. lygoni Frst., Aph. borealis 
Hesl.-Harr. and others, or in more or less regular 


transverse rows, as in Aph. calthae, Aph. longi- 
caudata Log. and others ‘Figs. 13-22). 


In the genus Aphalara as a whole the surface 


spinelets cover the wing membranes much less 
densely and are of a simpler type than in Craspedo- 
lepta. The arrangement of the spinelets in the - 
erent species of Aphalara can be seen at a glance 
from Figs. 13-22, where they are shown in 200 X 
enlargement; in each case the section shown is that 
part of the rs cell above the place where the medial 
vein branches. 


The structure of the male genitalia is uniform, 
the species differing only as regards certain details 
(size and outlines of forceps and their apical proces- 
ses, _— 23-38; structure of apex of penis and so 
forth). 


The female genitalia are usually short; only in 
Aph. longicaudata does their length exceed that of 
the three preceding abdominal sternites. 

The body is usually rust-colored; distinct 
orange to brownish markings, constant on head and 


thoracic dorsum, stand out against the light yellow 
background (species from Caltha, Polygonum). 
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Figs. 23 - 38. - Apical structure of forceps (dorsal and lateral view) in Aphalara 
representatives, 23 - 24 - calthae (Linn.); 25 - 26 - sibirica Log., sp. nov.; 27 - 
28 - longicaudata Log.; 29 - 30 - maculipennis (Low); 31 - 32 - polygoni Frst.; 

33 - 34 - polygoni Frst. var. rumicicola Log., nov.; 35 - 36 - polygoni Frst. var. 
herbicola Log., nov.; 37 - 38 = borealis Hesl.-Harr. 





Figs. 39 - 47. - Aphalara longicaudata Log., sp. nov. 39 - head, above and below; 
40 - antenna; 41 - forewing; 2 - abdominal extremity of female, lateral view; 43 - 
anal segment, above; 44 - abdominal extremity, lateral view; 45 - forceps, inner 
surface; 46 - apex of penis; 47 - hind pair of legs. 


Aph. exilis has brownish markings on body and fore- 


wings; affinis is black, except that the legs 
(tibiae a tarsi) and the 3rd to 8th antennal segments 
are yellowish. 


Forewings hyaline or more or less intensively 
yellowish, often with additional markings. 


RECOGNITION KEY FOR SPECIES OF 
APHALARA FRST. 


1(2). Length of anal segment in female greater than that of 
the three preceding abdominal sternites (in dried speci- 
mens). 3.00-3.40 mm 


2(1). Length of anal segment in female less than or equal 
to length of two preceding abdominal sternites. 


3(10). 
4(9). 


5(6). Forewings amber; surface spinelets thickly covering 
wing membrane, grouped in the cells in more or less 
regular transverse or slightly arcuate rows (Fig. 13). 


Forewings without markings. 


Body orange with brownish abdomen. 


6(5).  Forewings, at least basally, light-colored; surface 
spinelets arranged sparsely and evenly over the mem- 
brane (Figs. 16,17,19 and 20). 


7(8). Inner processes of male forceps long, separated from 
forceps by a deep excision running forward and inward 


(Figs. 37-38). 2.50-3.10 mm. On Lee tomentos- 
um, P. lopathifolium....... 4. A. borealis HesI.-Harr. 


8(7). Inner processes of male forceps short, barely 
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separated from forceps and situated almost at the level 
of their straight apical margin (Figs. 31,32). 2.53- 


3.20mm. On Polygonum tomentosum, P. persicaria, 
P. amphibium and others....... Dd. A. polygoni Frst. 
9(4). Body brownish to piceous black, only 3-8 antennal 


segments, tibiae and tarsi yellow. Forewings yellow; 


surface spinelets, as in Aph. calthae, but sparser 
(Fig. 21). 2.85-3.25 mnt.-+-,-7- A. affinis (Zett.). 


10(3). Forewings with definite markings. 

11(14). Membrane of forewings transparent, yellowish, 
except that base of wing alone may be colorless. 

12(13). Dirty yellow to brownish markings in the form of 
indistinct patches near veins, often reaching midwing 
and forming an oblique band of indistinct markings in 
apical third. Terminations of veins brownish. Sur- 
face spinelets, as in Aph. borealis (Fig. 20). 2.47- 
3.07 mm. On Polygonum aviculare, P. lopathifolium. 

. A. Renialaeanias (LSet pennis (L6w). 

13(12) Markings less distinct, in the form of dark yellow, 
diffuse, oblique band running from apex of radial cell 
to cu,; smallspots near Cu, and at apex of clavus. Sur- 


face spinelets as in Aph. calthae (Fig. 14). 2.75-3.25 
mm. On Caltha sibirica 


eee ee ee ee 





eee eee eee eee ee) 


14(11). Membrane of forewings whitish, barely transparent. 
Wing markings brownish: small spots of various shapes 
and sizes scattered over the entire wing, merging to 
form a broad oblique band running from the apex of the 
radial cell to the margin in cell cu, and large spots 


3A detailed description of this species and of the Aph. 
polygoni Frst. varieties will be published elsewhere. 











Figs. 48 - 51. - Aphalara calthae (Linn.). 


48 - forewing; 49 - abdominal extremity 


of male, lateral view; 51 - forceps, inner surface. 


near Cu, and in the fork of R-MCu. Surface spinelets 
of wing membrane large, arranged more or less in 
transverse rows (Fig. 22). 2.45-3.12 mm. On Rumex 


acetoselia, R. acetosa, FR. SCURRIMG. . 2.6 6:0.06:46,0000000 
rds Vashon Gas <OGh Saawiosee vate 8. A. exilis (W.-M.). 


Aphalara longicaudata Log., sp. nov. (Figs. 39-47). 
Aph. calthae ''Formengruppe I" Schdfer, 1949. 


Similar in color to Aph. calthae L. but slightly 
darker; abdomen and thorax brownish, the latter with 


bright orange markings; forewings uniformly yellow, 
more rarely pigmented, lighter or completely color- 
less; surface spinelets densely covering membrane 
but forming less distinct transverse rows within the 
cells than in Aph. calthae L. (Fig. 15). 


Anal and genital segments of females longer than 
the three preceding abdominal sternites; anal ring 
composed of two rows of wax-gland pores. 


Horizontal processes of anal tube in male wider 
than in Aph. calthae L., apex of forceps anteriorly 
rounded, ca rising towards the backward directed 
posterior angle; inner process narrow, short, its 
= lower than the apex of the forceps (Figs. 27- 
28). 


Body length of female from anterior margin of 
vertex to tip of wings folded in repose, 3.10-3.40 
mm; length of forewings 2.60-3.00 mm, their great- 
est breadth 1.00 mm; width of head with eyes 0.60- 
0.90 mm; greatest width of vertex (between posterior 
and anterior angles) 0.30-0.40 mm, its length 0.20- 
0.30 mm; length of antennae 0.70-0.80 mm.4 


Body length of male 3.00-3.20; length of forewings 
2.20-2.40, width 0.80-0.90; width of head 0.60; width 


: vertex 0.30-0.40, length 0.20; length of antennae 
TOs 


Food plant unknown. 


ZIN collection. Berditsyno, near Yaroslavl', 18 
April 1894 (1: Yakovlev). Transcarpathia, Gaverlo, 
Rakhov. distr., 7 August 1953, 15 July 1954 (5: 
Roshko). Tyumen. oblast', Obdorsk, 4 July 1925 (1: 
Fridolin). Irkut. oblast', Padun, ? 1867 (1: Chekanov- 


4All the individuals in the ZIN collection have been 


measured; only the extreme male and female measurements 
are giveninmm. The order of measurement is constant 
throughout. 
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skiy). Alma-Atinsk. oblast’, B. Almatinki valley 
and gorge, 9 September 1933, 24 August 1938 (7: 
Shnitnikov). Mongolia, Syutzukte, N.W. of Urga.) 28 
May-1 June 1925 (1: Kozlov). 


Known from Switzerland and Germany. 


Schifer (1949), investigating the Swiss Psyllidae, 
separated two forms within Aph. calthae L.: Aph. calthae L. 
proper and a new form, differing sharply in the structure 
of the female genitalia. Ossiannilsson (1950) expressed the 
opinion that this form might be independent. Detailed study 
of individuals answering Schdfer's description has con- 
vinced us that this author had before him a completely in- 
dependent species, related to Aph. calthae L. As this 
species, with long genital segments in the females, is 
unique among the European representatives of the genus, 
the name longicaudata proposed for it by Wagner in a private 


letter, is a very happy choice and we shall retain it. The 
species was first noted in the USSR. Biology unknown. 


Aphalara calthae (Linn.), Figs. 48-51). 
Chermes calthae Linn., 1761. 
Syn.: Aph. picta Zett., 1828, nec auct. 


Membrane of forewings unicolorous amber- 
yellow or slightly more infuscate towards apex; 
thickly covered with surface spinelets arranged in 
more or less regular transverse or slightly arcuate 
rows in the cells (Fig. 13). 


Posterior pole of anal ring on anal segment of 
females has an apron-shaped enlarged section of 2- 
4 additional rows of wax-gland pores. 


Apex of forceps in male almost right-angled; 
internal process small, broad, separated from apical 
margin by a deeper excision than in the preceding 
species (Figs. 23-24). Horizontal processes of anal 
valve protruding slightly behind genital segment. 


Body length, female, 3.07-3.42; forewing length 
2.55-2.85, width 1.02-1.22; head width 0.67-0.72; 
width of vertex 0.37-0.42, length 0.24-0.27; anten- 
nal length 0.65-0.67. Body length, male, 3.00-3.10; 
forewing length 2.37-2.50, width 0.97-1.02; head 
width 0.62-0.65; width of vertex 0.37-0.40, length 
0.22-0.24; antennal length 0.60-0.62; maximum 
width of anal valve with processes 0.32. 


On Caltha palustris. 


ZIN collection. Leningrad oblast’, Sosnov. 
district, Zhdanov Collective Farm, 24 May 1954 


(1)5; Dibuny, 10 May 1915 (3: Ion); Pushkin, 31 July 
1929 (4: V. Kuznetsov); Kingisep. district, Stalin 
Collective Farm, 2 June 1954 (3). Vologod. oblast', 
Cherepovets. distr., Turgosh, 16 July, 6 August 
1930 (3: Stark). Yaroslav. oblast', Berditsyno, 2 
May 1904 (1: Yakovlev). Transcarpath. oblast’, 
Rakhov. distr., Gaverlo, 7 August 1953 (1: Roshko). 
Irkutsk. oblast', Balagan. distr., Khar'yuzovka, 29 
May-3 June 1939 (3: Zakhvatkin); Usol'ye, 20 July 
1910 (1: Startseva); Irkutsk, ? (3: Yakovlev) Yakuti- 


ya, Novopokrovsk on Amga, 7 August 1955 (1: 
Bianci). 


The generic type is the common trans-Palearctic species 
found in North America and Cuba. It varies in color and size 
in the course of the season and in different latitudes. 


For a long time the species had not been clearly defined 
and the name was often used for other species. Linnaeus 
used the name Chermes calthae in describing insects from 
the flowers of Caltha palustris. The species has since been 

hydropi 


noted on Polygonum ydropiper, P. aviculare, Rumex 
acetosella and others. 


Heslop-Harrison (1949) does not believe that this 
species feeds on the cowslip (Caltha palustris) or that it is 
responsible for the formation of galls on if. Ossiannilsson 
(1950), however, repeatedly observed a large number of 
nymphs and adults of the species only on cowslips, whereas 


he noted Aph. lygoni Frst. and Aph. borealis Hesl.-Harr. 
on various species of Polygonum. 


Nor have I succeeded in finding Aph. calthae individuals 
on Polygonum. Aph. sibirica Log. is morphologically much 
nearer to Aph. calthae than to species occurring on various 
species of Polygonum and has its own food plant, Caltha 
sibirica. The er considerations incline us to agree with 
Ossiannilsson in regarding Caltha palustris as the food plant 
of Chermes calthae. Even if the insect noted on various 
species of Polygonum, Rumex and other plants has been cor- 
rectly identified as Chermes calthae, the explanation is that 


the summer generation scatters widely and migrates pri- 
marily to conifers for overwintering. 





Aphalara borealis Hesl.-Harr., 1949 (Figs. 52-62). 


Overwintering individuals dark-colored; mark- 
ings on head and thorax more or less brownish, ab- 
domen brownish, membrane of forewings dirty-yellow, 
more infuscate apically, veins brownish. Summer in- 
dividuals with light orange body markings; forewings 
basally light, apically slightly yellowish. 


Surface spinelets of membrane of forewing as in 


Aph. polygoni Frst., equidistant from one another and 
evenly covering all the wing cells (Fig. 16). 


Anal segment of female longer than in Aph. poly- 
goni Frst., with two distinct rows of long setae on up- 
per margin and with a narrower band of wax-gland 
pores at posterior pole of anal ring (Fig. 55). Geni- 
tal segment shorter and apically less deeply divided 
than in Aph. polygoni Frst. (Fig. 56). Processes of 
anal valve in aan protruding slightly beyond poster- 
ior margin of genital segment. Apex of forceps 
rectangular, slightly retrorse and broadly rounded 
interiorly; bases of long anteriorly incurvate internal 


processes lying well below the apical margin of the 
forceps (Figs. 37-38). 


Female: body length 2.77-3.10; forewings, 
length 2.30-2.57, width 0.95-1.00; width of head, 
0.62-0.65; vertex, width 0.35-0.37, length 0.20-0.22; 
antennae, length 0.67-0.69. Male: body length, 
2.50-2.77; forewings, length 2.00-2.25, width 0.82- 
0.90; width of head 0.57-0.60; vertex, width 0.31- 
0.32, length 0.20; antennae, length 0.62. 


On Polygonum tomentosum, P. lopathifolium. 


ZIN collection. Kiyev oblast., Borispol', 5 May 
1954 (4: Kiev University Students). Cherkassk. 
oblast', Buchak, Kanev distr., 9 August 1946 (1: Kiev 


5Where the reference is to my own collections, only the 
number of individuals is indicated, without the author's sur- 
name. 
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University students). Poltava oblast', Poltava, 27 
June 1929 (1, ?); Sushki, Gil'myaz. distr., 16 August 
1946 (16: Kiev University studients). Tselinogr. 
oblast', L. Zharkul'. Barankov. distr., 30 June 
1958 (20). Karaganda oblast', R. Taldy-Manaka, 
40 km S. Zhana-Arka, 17 June 1958 (1). Near 
Barnaul, 5 August 1923 (3: Dodonov). Irkutsk, ? 

(1: Yakovlev). Yakutiya, Amginsk., 12 August 

1925 (2: Bianci). 


Known from Sweden, Finland and England, 


When Heslop-Harrison described this species (1949), 
he had only one male. Ossiannilsson (1950, 1952) could not 
identify the females in a large collection of these insects 


taken along with Aph. polygon Frst. individuals on Poly- 
gonum tomentosum. y Own material, containing 
representatives o th sexes, was found on P. lopathifoli- 
um, along with a numerically predominant apelin of Aph. 
fan. 


maculipennis (Léw), in the Tselinograd oblast, Kazakhs 
The female is described here for the first time. 


The species is most closely related to Aph. polygoni 
Frst., from which it is well differentiated by the taetare 
of the genitalia. 


The species is probably widely distributed in the 
Palearctic region. 


Aphalara polygoni Frst., 1948 (Figs. 63-74). 


Syn.: Aph. calthae auct, Aph. ulicis Frst., 
1848. 


Membrane of forewings, basally at least, light, 
yellowish towards apex; sometimes darker areas 
distinguishable near the veins in the apical third of 
the wing. Surface spinelets equidistant from one 
another, sparser than in Aph. calthae (L.) and 
covering the cells uniformly (Fig. There is 
a tendency for these spinelets to become more 
dense, suggestive of Aph. calthae (L.). 


Anal ring of wax-gland pores in female with a 
small dilated area at posterior pole; circular apical 
lobe of genital segment divided by an excision that 
varies in depth. 


Processes on anal valve in male wide, not pro- 
truding beyond posterior margin of genital segment 
(maximum width of anal valve with processes 0.33 
mm); inner process of forceps broad, short, introrse, 
shallowly separated from the almost straight apical 
margin of forceps (Figs. 31-32). 


Body size: females 2.71-3.20 mm, males 2.53- 
3.11 mm (after Ossiannilsson). 


On Polygonum tomentosum, P. rsicaria, P. 
lopathifolium ° ToOpiper, P. amphibium and P. 
viculare. Also noted on Rumex cecal 


ZIN collection. Leningrad oblast': Sosnov. distr., 
10 June, 13 and 21 May 1954 (12); Shuvalovo, 26 
September 1894, (2: Bianci); Petergof, 18 June 1926 
(1: Tarbinskiy); Kamenka, 11 April 1908 (2: Grigor'- 
yev), Lobanovo, 6 August 1920 (1: Barovskiy). Mos- 
kovskaya oblast': 5 km from Kudinovo, 13 August 
1959 (7); Kratovo, 30 July 1952 (80); Zvenigorod, 19 
and 28 August 1954 (3: Plavil'shchikov). Vitebsk. 
oblast': Ambrosovichi, 2 August 1924 (2: Birulya); 
Korolevo, 18 km Southwest of Vitebsk, 23 August 
1903 (1: Birulya). Ryazan oblast', Spassk, 11-12 
August 1926 (3: Martynov). Chernigov oblast’: 
Sankovitsy, 4 and 8 July 1956 (3: Kiev University 
students). Kiyev. oblast’: Borispol', 19 May 1954 
(1), Kanev, 25 May and 19 June 1946 (4), Buchak, 
Kanev distr., 9 August 1946 (2: Kiev University stu- 
dents); Mleyev, 3 August 1923 (3, ?). Ternopol' 
oblast’, Zborov, 25 September 1956 (3: Kiev Uni- 
versity students). Drogobych oblast': Lower Sine- 
vidnoye, 19 July, 2, 16, 20 August 1956 (27); 
Tukhol'ka, 15 September 1956 (5: Kiev University 
students). Stanislav oblast’, Viktorov, 13 Decem- 
ber 1956 (15: Vistov), 26 August 1956 (9: Oleshev), 
11 July 1956 (1: Kiev University students). Trans- 
carpath. oblast': Piyetros, Rakhov. distr., 15 July 
1954 (1); Polonina Borzhava, 13 June 1954 (1: 
Roshko). Poltava oblast': Gil'myaz. distr., 16 
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male. 
Apical structure of male forceps. 


Arrangement of surface spinelets. 
Horizontal processes of ana 
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August 1946 (2: Kiev University students); Mirgorod 
distr., 29 July 1928 (1: Gil'debrandt). Kirovograd 
oblast', Novo-Ukrainka, 23 June 1951 (3: S. Med- 
war B. Aleksandrovka, R. B. Ingulets, 12 May 
1954 (1: Kiev University students). Lugan' oblast", 
Proval'ye, 24 June 1928, 23 August 1929 (2: Talit- 
skiy); Strelets steppe, 26 August 1949 (3: S. Med- 
vedev). Crimean oblast', Pyatikhatka, 28 June 1952 
(4). North Osetiya, Alagir, 29 August 1928 (20: 
Berdennikova). West Georgia, Akhal-Senaki, 11 
June 1930 (3: V. eateaek Adzharsk-tskhali, 7 
September 1953 (2: Tryapitsyn). Armenia: Gyula- 
garakh, 28 September 1956 (3: Tryapitsyn); Idzhevan, 
22 May 1955 (2), Megri, 5 June 1955, (2). Ul'yanovsk 
oblast’, Karsun. distr., 7 July 1864 (1: Chekanovskiy). 
Kuybyshev oblast', Kinel', 28 August 1928 (1: 
Lyubishchev). Tobol'sk. oblast', near Tobol'sk, 15, 
23 July, 3 August 1929 (4: K. Samko); Berezov, 10 
June 1925 (1: Fridolin). Tselinograd oblast': At- 
basar, 31 August 1936 (1: moment: R. Tersakan, 3 
July 1958 (3). Karaganda oblast’, Koksengir, 40 km 
near South Zhana-Arka, 14 June 1958 (1). Barnaul, 
25 August 1930 (1: Luk'yanovich), 22 May 1923 (2: 
Dodonov). Kemerovo oblast', Sarbola, 5 August 
1950 (3: Martynova). Krasnoyarsk territory, 45 km 
North of Krasnoyarsk, 12 June 1903 (1: Sal'strem); 
Kansk distr., 18 July 1913 (1: Borisov), 8 June and 
23 August 1915 (2: Varaksina). Irkutsk. oblast’: 
Tayshet, 19 September 1940 (1: Barovskiy); Padun, 
?, 1867 (1: Chekanovskiy); Irkutsk? (10: Yakovlev); 
Kirensk distr., 28 June 1911 (1: Dmitriyeva); 
Balagansk distr., 29 May-3 June 1932 (3: Zakhvat- 
kin). Buryat ASSR, 27 June and 1 July 1928 (2: 
Luk'yanovich). Chitin. oblast': Chita, 9 May 1912 
(1: Baluyeva); Nerchinsk distr. , 20 June 1925 (1: 
Vinogradov). 21 and 29 July 1958 (2: Grunin). Ya- 
kutiya: 90-106 km North of Yakutsk, 12 June 1925, 
13 July 1926 (2: Bianci); near Yakutsk, 22 June 1925, 
18 June 1925 (4: Bianci). Amur oblast’: Klimoutsy, 
45 km West of Svobodnyy, 25 August 1958 (5: Zinov'- 
yev), 20-21 May 1959 (5: Kerzhner); Simonovo, 75 
km West of Svobodnyy, 21 July 1959 (5: Kerzhner). 
Primor'ye, Khabarovsk, 10 July 1912 (1: Speshilova- 
Petelina}; Pogranichnaya st., 19 July 1912 (1: 
Yemel'yanov). 


Like Aph. calthae (Linn.) this species is very common 
in the Palearctic region from England in the west and from 
Scandinavia and Finland in the north to the Himalayas, India, 
and Japan in the south and east. It has also entered North 
America. 


Fb6rster's brief and inadequate description is faulty and 
consequently a genuine, completely independent species has 
first been reduced to a synonym of Aph. calthae (Linn.), then 
restored, only to be left, apparently, as a part of collective 
species. Ossiannilsson (1950) was the first to establish 
diagnostic distinctions between Aph. calthae, Aph. borealis 
and Aph. lygoni and to produce a modern redescription o 
the ney ahich has been accepted in the literature (Von- 
dracek, 1957), and with which we fully agree. Further re- 
search into the biology of Psyllidae on various species of 
Polygonum, from a broad geographical aspect, will neverthe- 
Tess in all probability make it necessary to distinguish a ser- 


ies of species related to Aph. lygoni. In working over the 
material in the ZIN quletien we Titieciahes two varieties 
of Aph. poiygont, Aph. polygoni var. rumicicola Log. var. 
nov. and Aph. polygoni var. herbicola Log. var. nov. 


The basic differences between these and the typical Aph. 
polygoni are shown in the table. 


Aphalara maculipennis (Ltw), 1886 (Figs: 75-85). 


Aphalara calthae (Linn.) var. maculipennis Léw, 
1886. 


Forewings apically almost twice as wide as 
basally, broadly rounded, with arcuate Rs. Ex- 
tremities of all wings brownish. Membrane shining, 
hyaline, occasionally slightly cloudy or yellowish; 
yellow to brownish markings on wings very variable, 
composed of more or less broad indistinct patches 
and bands near veins and often merging to form a 
well-marked oblique band from the apex of r to the 
middle of cu,. Anal vein with two brownish areas. 
Surface spinelets as in Aph. lygoni Frst. , but 
somewhat denser (Fig. 3b: pm ring in females 
formed of two rows of wax-gland pores. : 


p 
r- 


we ww 





Figs. 52 - 62, - Aphalara borealis Hesl.-Harr. 52 = Head, viewed from above and 
below; 53 - forewing; 54 - abdominal extremity of female, lateral view; 55 - anal 
segment, from above; 56 - genital segment, from below; 57 - abdominal extremity of 


male, lateral view; 58 - interior process of anal valve, from above; 59 - 60 - 
forceps, inwardly and anteriorly; 61 - 62 - apex of penis, differently fore- 
shortened, 


Processes on anal valve in male, narrow, long, 
protruding beyond genital segment, their interior 


processes much shorter than in the preceding species, 


without setae, uncinate. Forceps terminally some- 
what constricted and rounded; the inner process aris- 
ing well below the apical margin, small, inflected 
and slightly retroarcuate (Figs. 29-30). 


Female: body length 2.87-3.07; forewings, 
length 2.45-2.60, width 1.02-1.10; width of head 0.60- 
0.65; vertex, width 0.35-0.37, length 0.22-0.25; length 
of antennae 0.65-0.70. Male: body length 2.47-2.75; 
forewings, length 1.95-2.24, width 0.77-0.92; width 
of head 0.55-0.60; vertex, width 0.30-0.35, length 
0.20-0.22; length of antennae 0.55-0.57; maximum 
width of anal valve with processes 0.32-0.37. 


On Polygonum aviculare, P. lopathifolium. 


ZIN collection: Izmail oblast', Kislitskiy island, 
25 July 1951 (1: Kiev University students). Kherson 
oblast’: West Kairy, 19 June 1951 (1); Zavadovka— 
Grigor'yevka, 15 June 1951 (1: S. Medvedev). Lugan 
oblast': Slavyanoserbsk, 9 June 1952 (1); R. Kras- 
naya, 9 June 1953 (2: S. Medvedev). Crimea, 
Oktyabr. distr., 28 June 1952 (33). East Georgia, 
Tsnoris-Tskhali, 13 June 1930 (3: V. Kuznetsov). 
Chelyabinsk oblast’, Troitsk, 9 July and 5 August 
1927 (5: Tarbinskiy). West Kazakhstan oblast’, 
Zhaskuskum, 11 June 1953 (2: Rafes). Tselinograd 
oblast': Atbasar, 21 June 1937 (1: Rezvoy); Mount. 
Kokshetau, 15 June 1957 (1); Tersakan River, 16 
June 1957 (1: Yemel'yanov), 3 July 1958 (1); L. 
Zharkul', 30 June 1958 (more than 50); Lake Bay- 
zhanzhal, 3 June 1958 (2). Karaganda oblast’, 
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Mount Koksengir and Taldy-Manaka bottomlands, 14- 
15, 17-18 June 1958 (32). Dzhung. Alatau, Topolev- 
ka, 21 May 1957 (2: Kerzhner). Barnaul, 25 June 
1923 (2: Dodonov), 27 June 1923 (1: E. Rodd). 


Known from England, Central and Southern Europe. 


After morphological study of the genus we have altered 
our original view (1953) and, following Wagner (1947), Hes- 
lop-Harrison (1949) and Vondracek (1957), acknowledge the 
complete independence of this species. Aph. maculipennis is 
a south Palearctic species preferring a more or less steppe- 
like biotope. It diverges comparatively sharply from the 


preceding species in regard to the structure of the forewings, 
forceps and penis. 


Aphalara affinis (Zett.), 1828 (Figs. 86-96). 
Chermes affinis Zett., 1828. 
Syn.: Aph. calthae Linn. f. affinis Haupt., 1935. 


Body, particularly head and thorax above, dark 
brown to pitch black, only the third to eighth anten- 
nal segments, tibiae and tarsi and the processes on 
the anal valve in the male being yellow; spaces be- 
tween abdominal sclerites yellow to reddish. Mem- 
brane of forewings hyaline, yellow, more intensively 
colored in apical half; surface spinelets covering it 
very thickly and almost reaching the veins (Fig. 22). 


Anal segment of female rostrate, terminally de- 
curvate; anal ring of pores with a very wide apron- 
like enlargement at posterior pole sharply differentiating 











Figs. 63 - 74, - Aphalara polygoni Frst. 
antenna; 65 - forewing; - abdominal extremity of female, lateral view; 67 - 
anal segment, from above; 68 - genital segment, from below; 69 - abdominal ex- 
tremity of male, lateral view; 70 - interior processes of anal valve; 71] - 72 - 


forceps, outer and inner surfaces; 73 - 74 - apex of penis, differently fore- 
shortened, 


this species from all the preceding species. 


Processes on anal valve in male not protruding 
beyond genital segment; posterior angle of apex of 
forceps prolonged upwards and backwards, inner 
process narrow, small, boot-shaped, set well below 
the apical margin. 


Female: body length 2.87-3.25; forewings, length 
2.42-2.67, width 1.00-1.07; width of head 0.65-0.70; 
vertex, width 0.37-0.40, length 0.22; length of anten- 
nae 0.72-0.80. Male: body length 2.85-3.07; fore- 
wings, length 2.35-2.52, width 0.95-1.05; width of 
head 0.65-0.67; vertex, width 0.26-0.37, length 0.19- 
0.22; length of antennae 0.75-0.77. 


Food plant not known. 


ZIN collection. Leningrad oblast': Sosnov. 
distr. , 12, 13,26 May 1954 (44); Kemanka, 11 June 
1908 (4: Grigor'yev); Petrodvorets, 15 July 1925 (1: 
?), 24-25 August 1895 (3: Bianci); Sablino, 2,3 Sep- 
tember 1925 (2: V. Kuznetsov). Arkhangelsk. oblast’, 
R. Sula, 20 September 1933 (1: Vorob'yeva). Trans- 
carpath. oblast', Rakhov. distr., 7 August 1953, 15 
July 1954 (7: Roshko). Tyumen’, 14 May 1925 (1: 
Fridolin). Krasnoyarsk, Maklakhovskoye, 13 June 
1915 (1: Malykh). Irkutsk oblast': near Zhigansk, 
June-July 1893 (1: Tol'); Irkutsk, 23 May 1891 (8: 
Sckoview). Yakutsk, 9 July 1925 (1: Bianci). Amur 
Oblast', Klimautsy, 45 km West of Svobodnyy 18 and 
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63 - head, from above and below; 64 - 


20 May 1959 (3: Kerzhner). 


Recorded in Scandinavia and Finland and known in Europe 


from the Baltic, Czechoslovakia, Alps, Carpathians and Cen- 
tral Russia. A northern Alpine species, whose area is ex- 
tended in an East-West direction. Biology unknown. 


Aphalara exilis (Weber-Mohr), 1804. 


Tettigonia exilis W.-M., 1804. 
Syn.: Psylla rumicis Boheman. 


Distinguished by its more thickset and shorter 
body and wide forewings. Body coloration—background 
yellow to orange; markings distinct, brownish, some- 
times orange only on vertex; abdomen brownish; 
spaces between sclerites and extremity of abdomen in 
female reddish. Membrane of forewings white, thick, ! 
with brownish markings consisting of spots of various 
sizes near wing apex, merging into a wide oblique 
band, and of large spots in the fork of R-MCu and near 
Cu,. Anal vein with two brownish streaks. Membrane 
densely covered with spinelets of various sizes, very 
large for Aphalara, arranged in the cells to form more 
or less regular transverse rows (Fig. 22). 


Processes on anal valve in male protruding ap- 
preciably beyond posterior margin of genital segment; 
inner process of forceps, broad, bent inward and 


forward, apex of forceps broadly rounded interiorly 
ee acuminate (Vondracek, 1957: 150- 
151 


Female: body length 2.77-3.12; forewings, 
length 2.32-2.52, width 1.07-1.20; width of head 0.65- 
0.72; vertex, width 0.37-0.42, length 0.25-0.27; length 
of antennae 0.67-0.72. Male: body length 2.45-2.75; 
forewings, length 2.00-2.20, width 0.92-1.07; width 
of head 0.60-0.67; vertex, width 0.34-0.39, length 
0.25-0.27; length of antennae 0.65-0.67. 


On Rumex acetosella, R. acetosa, R. scutatus. 
Recorded on Pinus abietis. 


ZIN collection. Estonia, Tartu, 21 March 1954 
(2: Vilbaste). Leningrad oblast': Sosnov. distr. , 10, 
12 June 1954 (25); Kingisep distr., 2 May 1954 (1); 
Lomonsov distr., Lebyazh'ye, 12,25 August 1899 and 
28 May 1900 (3: Biancid, Lopukhinka, July-August 
1894 (25: Bianci); Leningrad and district- Lesnoye, 
10 September 1887 (2: Bianci), Gorelovo, 26 July 
1898 (1: Novotortsev), Udel'naya, 19 April 1890 (1: 
Bianci), Lobanovo, 6 August 1920 (5: Barovskiy), 
Petrokrepost', 29 May 1820 (1: Barovskiy), Pushkin, 
31 July 1929 (4: V. Kuznetsov); Tosnen. distr., Sab- 
lino, 19,20, 30 August 1925 and 14 January 1924 (11: 
V. Kuznetsov); Luga distr., R. Oredezh, 12 August 


1930 (4: V. Kuznetsov), L. Volok, 13 June 1938 (1: 
Chernovskiy). Vologod. oblast': Cherepovets distr. , 
6 August, 27 September 1930 (12: Stark), Tot'ma, 

24 June 1935 (1: Barovskiy). Moskovskaya oblast', 
Lake Sobakino, 15 June 1929 (2: Rysakov). Armenia, 
Megrin. distr., Lichk, 18 and 20 June 1953 (3: 
Tryapitsyn). Kazakhstan: Tselinograd oblast’, R. 
Tersakan, 16 June 1957 (2: Yemel'yanov); Dzhung. 
Alatau, 10 May, 7 June 1957 (2: Kerzhner). Gorno- 
Altay Autonomous oblast', Lake Teletskoye, 1 Sep- 
tember 1897 (1: Silant'yev), Primor'ye, Ussuri, 18- 
21 August 1926 (1: N. Kuznetsov). 


Widely represented in the Palearctic region from England 
and Western France in the West and Southern Scandinavia in 
the North, across almost the whole of Europe to the Mediter- 
ranean and from Kazakhstan and Siberia in the East to the 
Primor'ye. Recorded from Java. 


Genus XENAPHALARA Log., gen. nov. 


Generic type: Aphalara signata Liw, 1880, 
Turkestan. 


Thorax slightly convex, broad; body rather thick, 
cylindrical, head directly antrorse in lateral view. 
Head (Fig. 97)narrower than thorax, antennal sockets 





Figs. 75 - 85. - Aphalara maculipennis (L&w). 
76 - antenna; 77 - forewing; 78 = abdominal extremity of female, lateral view; 
79 - anal segment, from above; 80 - genital segment, from below; 81 - abdominal 
extremity of male, lateral view; 82 - interior process of anal valve, from 


above; 83 - 84 - forceps, inner and outer surfaces, differently foreshortened; 
85 - apex of penis, lateral view. 


75 - head, from above and below; 








Figs. 86 - 96. - Aphalara affinis (Zett.). 


86 - head, from above and below; 
87 - antenna; 88 - forewing; 89 - abdominal extremity of female, lateral view; 
90 - anal segment from above; 91 - genital segment from below; 92 - abdominal 
extremity of male, lateral view; 93 - 94 - forceps, inner and outer surfaces; 
95 - apex of penis, lateral view; 96 - hind pair of legs. 





and unpaired ocellus directed forward, the latter 
situated at the apex of a small oblong-oval frontal 
sclerite, invisible from above. Vertex half as long 
as it is wide, anteriorly rectilinear, only slightly 

. elevated near unpaired ocellus, posteriorly slightly 
depressed; deep vertexal foveolae in the form of nar- 
row grooves reaching the posterior margin of the 
vertex; paired ocelli situated almost at its posterior 
angle. Clypeus strongly protruding from genae 
digitiform, terminally rounded and with an echinate 
sculpturing of small spines, not protruding beyond 
anterior margins of eyes (Fig. 9,10). Eyes 
separated from anterior margin of vertex by a deep 
excision, posteriorly with broad postocular ridges. 
Antennae one and one-half times longer than width 
of head with eyes, rhinaria at apices of 5th and 7th 
segments half the size of those on 4th, 6th, 8th and 
9th segments. 


Forewings (Fig. 100) oblong oval, wider medial- 
ly, venation almost parallel. Rs straight, short, 
entering costal margin of wing; branches of M short, 
almost straight, meeting in an obtuse angle, so that 
m, is always broadly triangular. Costa thickened at 
the place where pterostigma would be if present. 


Female genitalia long, narrowing sharply apical- 
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ly (Fig. 101). Structure of penis in male simple: apex 
of its second segment with the shape of a deplanate 
oval lobe and bearing a thick, short dorsal process 
(Fig. 107). 


Monotypical genus, resembling species of Eurotica Log. 


The evolutionary history of X. signata, on the one hand 
and of Eurotica distincta (Log.) and E. alticola Log. sp. nov. 


(in litt?) on the other is associated with their food plants, 


Ceratocarpus arenarius and Eurotia ceratoides, which belong 
to the same family, and are thus comparatively closely re- 
lated. 


Xenaphalara signata (Lbw), 1880 (Figs. 97-107). 
Aphalara signata Lbw, 1880. 


Dark brownish, head and thorax above whitish 
yellow with distinct dark brownish markings, third 
to eighth antennal segments, tibiae and tarsi, yellow, 
eyes usually reddish. Forewings transparent, whitish, 
veins yellow, somewhat brownish where they branch 
and before the apices, narrow strips of wing membrane 
adjacent to them also somewhat brownish; surface 
spinelets lacking. 





Figs. 97 - 107. = Xenaphalara signata (Low). 


97 - head, from above and below; 


98 - antenna; 99 - clypeus; 100 - forewing; 101 - abdominal extremity of fe- 
male, lateral view; 102 - anal segment, from above; 103 - genital segment, 
from below; 104 - abdominal extremity of male, lateral view; 105 - 106 - for- 


ceps, inner and outer surfaces; 


Anal valve processes in males broad but not 
long; becoming acuminate towards the apices, which 
curve upwards; forceps terminally slightly constricted 
and rounded, inner processes originating in apical 
third. 


Female: body length 2.00-2.32; forewings, length 
1.62-1.90, width 0.67-0.75; width of head 0.47-0.50; 
vertex, width 0.30-0.32, length 0.15-0.19; length of 
antennae 0.67-0.70. Male: body length 1, 72-1. 90; 
forewings, length 1.42-1.50, width 0.57-0.60; width 
of head 0.45-0.47; vertex, width 0.26-0.30, length 
0.15-0.17; length of antennae 0.65-0.67. 


On Ceratocarpus arenarius. 


ZIN collection: Stalingrad oblast’, Andreyevka, 
R. Mius Valley, 27 May 1952 (1: S. Medvedev). Ak- 
tyubinsk oblast', Ak-Bulak distr., 9 June 1958 (1: 
Chistovskiy); Ak-Bulak, 8 June 1957 (5); Temir 
distr. , 26 May 1957 (29: Mityayev). Karaganda 
oblast': 40-65 km North of Dzhezkazgan, 25 June 
1958 (6); Ashchekuduktau, 50 km from Dzhezkaz- 
gan, 24 June 1958 (12); Koksengir, 40 km South of 
Zhana-Arka, May-June 1959 (more than 60). Tash- 
auz oblast', Khiva, Ravat, 3 May 1927 (1: Zimin). 
Semipalatinsk oblast', Kokpekty, 7 June 1930 (1: 
Luk' yanovich). 


Described from Turkestan. 


A small desert-steppe species, with highly character- 
istic body and forewing structure, sharply distinguishing it 
from other known psyllids. One generation. Winged in- 
dividuals can be seen on Ceratocarpus arenarius only in May 
and the first half of June; later, the insects disappear. 
Biology not traced. 


107 - apex of penis, 
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lateral view. 


Genus EUMETOECUS Zog., gen. nov. 


Generic type: Aphalara kochiae Horv. 1897, 
Hungary. 


Head (Fig. 108) with large convex eyes, equal in 
width to thorax. Vertex two and one half times as 
wide as long, anteriorly rectilinear, gently rounded, 
with imperceptible transition to genae, posteriorly 
with an angular median excision. Vertexal foveoles 
small, round. Frontal sclerite small, arcuate, with 
an unpaired ocellus apically. Clypeus not protruding, 
pulvillar, inserted between the genae (Figs. 7-8). An- 
tennal sockets turned forwards and downwards, set 
wide apart. Antennae longer than width of head with 
eyes; rhinaria on apices of 4th, 6th, 8th and 9th seg- 
ments. Thorax slightly convex. Forewings oblong- 
oval with more or less parallel venation. Pterostig- 
ma lacking; radial cell broad. 


Female genitalia sturdy, broad; anal segment 
terminally decurved, apex of genital segment bidentate 
(Figs. 112-113). 


General shape of male genitalia very similar to 
that of the Artemisia species of Craspedolepta. 


Male forceps (Figs. 116-117) mitten-shaped, 
apically wide, with a strong interior process. Apex of 
penis slightly dilated; the vermiform dorsal process 
lying in a small groove, the thin walls of which are 
formed by the adjacent integument (Fig. 118). 


Generic relationships still undetermined. Morphological- 
ly this genus stands apart from other known Chenopodiaceae 
psyllids. There is nevertheless a marked similarity between 
Eu. kochiae and a still undescribed species from Salsola 
Taricitolia. In a number of characters Eumetoeceus, gen. 
nov., is still closer to two undescribed speciés of Psyllidae, 








Figs. 108 - 118, - Eumetoecus kochiae (Horv.). 





108 - head, from above and 


below; 109 - antenna; 110 - clypeus; 4111 - forewing; 112 - abdominal extremity 
of female, lateral view; 113 - apex of genital segment; 114 - abdominal ex- 
tremity of male, lateral view; 115 - interior processes of anal valve; 116 - 
117 - forceps, from within different foreshortening; 118 - apex of penis, 


lateral view. 


which are also associated with annual saltworts and at first 
sight appear to constitute a new genus genetically related to 
representatives of Caillardia Bergev. If these very tentative 
views are confirmed when the relevant material is worked 
over the position of Eumetoecus gen. nov. in the subfamily 
Aphalarinae will become clearer. 


Eumetoecus kochiae (Horv.) 1897 (Figs. 108-118). 
Aphalara kochiae Horvath, 1897. 


Greenish-yellow to yellow-brown with distinct, 
brownish, more or less intensive, markings. Body 
color variable, depending on the growth stage of the 
individual. Forewings relatively short, in females 
extending only slightly beyond tip of abdomen. Mem- 
brane of forewings white, mat, semihyaline. Veins 
yellow, apically somewhat brownish, with brownish 
marks at extremities and branching points. Surface 
spinelets very small (barely perceptible with 200 X 
enlargement), light, very densely and evenly cover- 
ing the cells. 


Anal segment in female convex, with a marked 
"constriction" behind the anal ring of wax-gland pores, 
with continuous cover of setae and microscopic 
spinelets. 


Processes on anal valve in male, long, gradually 
narrowing towards rounded apices; broad interior 
processes situated basally, each terminating in a 
sclerotized hook. 


Female: body length 2.00-2.32; forewings, 
length 1.70-1.92, width 0.67-0.72; width of head, 
0.57-0.62; vertex, width 0.35-0.37, length 0.15- 


0.17; length of antennae 0.50-9.62. Male: body 
length, 1.72-2.02; forewings, length 1.42-1.65, 
width 0.55-0.62; width of head 0.52-0.57; vertex, 
width 0.32-0.35, length 0.12-0.15; length of antennae 
0.55-0.57. 


On Kochia prostrata, Camphorosma monspeliac- 


ZIN collection: Lugan' oblast', Strelets. steppe, 
5 June 1953 (3). Slavyanoserbsk, Donets, 9 June 
1953 (1: S. Medvedev). Rostov oblast', Medvezh'ye, 
7 June 1953 (2: S. Medvedev). Chech.-Ing. ASSR, 
Makhmud-Mekteb; 10 June 1954 (1: S. Medvedev). 
Orenburg. oblast', Buzuluk National Forest, 17 
August 1940 (1: Chistovskiy). West Kazakhstan 
oblast': Kolovertnoye, R. Ural, 17 May 1952 (2: 
Belyayeva); Ural'sk, 1-6 June 1909 (1: Uvarov). 
Tselinograd oblast': Kokshetau, 7 June 1957 (1: 
Yemel'yanov), 28 June 1958 (2); Karkaralinsk. Mts. , 
20 June 1956 (1: Mityayev). Karaganda oblast': Kok- 
sengir, 170 km Northwest of Dzhezkazgan, 23 June 
1958 (8), Koksengir, 40 km South of Zhana-Arka, 
May-June 1958, 1959 (more than 200), 6-11 km 
West of Kzyl-Dzhar, 22 June 1958 (2). 


Described from Hungary. 


Common desert-steppe species. 


Of the two plants mentioned, Kochia prostrata is invar- 
iably and heavily infested, and must theretors be regarded 
as the main food plant of this species. At the ZIN-BIN Bio- 
complex Expedition's station in the Koksengir Mountain region 
40 km south of Zhana-Arka 
infested in small patches. 


Camphorosma monspeliacum was 


yn 


The nymphs develop in green cone-like galls formed with 
adjacent and appressed short apical bracts of young shoots. 
These galls are usually situated on ramules near, and often 
turned towards, the ground and at a casual glance may go 
unnoticed. 


Eu. kochiae probably has one generation. The adult in- 
sects emerge in mid-May and start their active flight from 
the food plant at the beginning of June, so that by the end of 
that month hardly any are to be found on it. In the second 
half of July 1959, we succeeded in observing a large number 
of adult individuals on small Echinopsilon sedoides plants 
thickly covering denuded areas of light soils of the south- 
eastern slope of the Carboniferous spur, where the Psyllidae 
were still feeding and were very active. In the first ten days 
of July, however, they disappeared even from this plant. It 
proved impossible to trace the biology of this species any 
further. The reasons for the appearance of the imago on 
Echinopsilon sedoides, the invariability of this flight migra- 
tion, and the role of the plant in the life of the species, are 
still obscure. 
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REVIEW OFTHE SPECIES OF THE GENUS PHYTONOMUS SCHONH. 
(COLEOPTERA, CURCULIONIDAE) IN THE FAUNA OF THE USSR 


V. A. ZASLAVSKIY 


Identification of species of the genus Ehytonomus pre- 
sents great difficulties. Of the existing works, the most 
relevant to the Soviet fauna is Petri's monograph on the 
tribe Hyperini (1901) but, apart from the fact that it has been 
a bibliographic rarity for several decades, it is now greatly 
out of date and difficult, sometimes even impossible, to use 
as a key independently of already identified material. In 
Russian there is Luk'yanovich's key (1948), covering the 
species found in the European part of the USSR. Again, in- 
accuracies and the extreme brevity of this key make reli- 
able identification of many species very difficult. It is note- 
worthy, however, that in this work Luk'yanovich showed 
that 


Ph. transsylvanicus Petri, described in 1901 from 
Austria and Pensylvania, is widely distributed. 


The unsatisfactory state of the taxonomy of Phytonomus 
is particularly intolerable because of the great economic im- 
portance of this group. In the United States today the lucerne 


Pbytonomus, Ph. variabilis Hbst., annually destroys several 
million dollars’ worth of crops (the alfalfa weevil..., 1958). 
It probably does no less damage in the Soviet Union, yet even 
in the literature on Ph. variabilis Hbst., Ph. transsylvani- 
cus Petri and Ph. murinus F., which are the most important 
species of the Ph. variabilis group from a practical point of 
view, there is great confusion. 


In this paper we offer a key constructed largely on the 


basis of new and more convenient diagnostic characters. 
This key includes only species known from Soviet territory. 


We are engaged in re-examining the genus Phytonomus 
(Zaslavskiy, 1959b). We have dropped the group Stes 
Cap. from Phytonomus as understood by previous authors 
and have ‘sented it aS a separate genus, to include 


M. anceps 
Boh., M. distinguendus Boh. and M. brevicollis Cap. (con- 
tained in Luk"yanovich's key) and species of the genus Hypera 
ory (in particular, H. punctata F. and H. fasciculata 
Hbst.). 


In the group of genera recognized by us Phytonomus 
forms a complete natural group and, together wi e genus 
Limobius Schtnh, makes up a separate supergeneric group. 
The peculiarly typical character of this genus is the structure 
of the sclerites in the 8th (concealed) sternite of the female, 
which are joined anteriorly (Figs. 2,3) in contrast to the 
genera in groups I and II (Fig. 4). Other important peculiari- 
ties of the genus are the more or less developed humeral 
tubercles, the long metathorax, the broad mesothoracic 
epimera, the small distance separating the hind coxae 
(roughly two thirds the length of the first abdominal sternite, 
Fig. 5), which distinguishes the genus from Hypera species 
(Fig. 6), and the 7-jointed flagellum, distinguishing it from 
Limobius. Keys to the larvae of a number of Phytonomus 
Species are given in works by Anderson (1948) a Zaslav- 
skiy (1959a). 
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. ~ Distribution of Phytonomus variabilis Hbst., Ph. transsylvanicus Petri and Ph. 
ornatus Cap. (mainly in the USSR). 
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Figs. 2 - 6, - 2 = sclerites of 8th sternite, 9 Phytonomus arator L.; 3 - the same, 
Ph. arundinis Payk.; 4 - the same, Glanis eos Suv.; 5 - Ist abdominal sternite of 


Phytonomus; 6 - the same, Hypera. 


The life cycles of the different Phytonomus species fol- 
low roughly the same pattern. As a rule oviposition starts 
in spring and the great majority of the larvae develop during 
spring or the first half of summer, up to the end of July in 
the North. The imago overwinters, except in the case of Ph. 
elongatus Payk., which overwinters in the larval stage. One 
generation develops in a year, because of the summer dia- 
pause of the imago. Only in places where the summer is 
very long does one find a partial second generation, as has 
been established in the case of Ph. variabilis. All Phytono- 
mus species whose biology is known are narrowly oligo- 
phagous. Their food plants are herbaceous pulses, Umbel- 
liferae, Polygonaceae and Caryophyllaceae, groups of re- 
lated species being characterized by a well-defined food 
specialization. 


The economic importance of the destructive representa- 
tives of this genus varies. Ph. pedestris Payk., which is 
ubiquitous, attacks meadow pulse grasses slightly and oc- 
casionally, Ph. farinosus Boh. attacks lucerne in Central 
Asia, Ph. arator L. attacks Caryophyllaceae in Italy (Ciam- 
polini, 1952), Ph. pastinacae Ol. has been found on seed 
carrots in France Gicaae. 1954) and Ph. rumicis L. on cul- 
tivated rhubarb. 


The clover Phytonomus (Ph. nigrirostris F.) is a very 
serious red clover pest \cinchclnaie: 1950; Markkula and 
Tinnild, 1956). In the Ukraine sowings of spring vetch are 
heavily attacked by the vetch Phytonomus, Ph. murinus F., 
and Ph. plantaginis Degeer attacks the meadow grasses 
Lotus and Coronilla (Petrukha, 1949). 


The most widely known species of lucerne Phytonomus, 
Ph. variabilis and Ph. transsylvanicus, are pests of firs 
importance. There is an extensive literature on them, 
particularly on the former species, but they have still been 
very inadequately studied. In particular, their areas and 
infestation zones are poorly known. The map shows the 
distribution of these species known to us (mainly in Soviet 
territory) together with that of Ph. ornatus Cap., which is 
related to Ph. transsylvanicus. 


The new synonyms indicated below were found as a re- 
sult of studying either the types (seriatus Mannh. , puncti- 
cauda Motsch., bodoi Rttr., eversmanni Fst., dorsatus 
GyII.) or, where the descriptions were distinct, material 
from typical habitats (hauseri Petri, gestrot Petri, zebra 
Rttr.). Phytonomus tychioides Cap. , described from South- 
ern Russia and, apparently, fornicatus Penecke from the 
Bukovina, do not belong to the genus; their systematic posi- 
tion is unclear. 
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KEY FOR THE IDENTIFICATION OF SPECIES 
1(12). Beetles covered with broad entire scales (Fig. 7). 


2(3). Vertex and entire body covered with broad, entire 
scales. Dorsal scales of rostrum running obliquely 
forward from its base. Elytra with dark transverse 
bands in anterior and posterior halves with a light patch 
between them (the markings sometimes indistinct). 
Length 4-7 mm. Palearctica, North America. On 
Rumex, Polygonum......... 1. Ph. rumicis L., 1758. 


3(2). Vertex covered with hair-like scales. Dorsal scales 
of rostrum obliquely retrorse from antennal attachment 
to base. Elytra without dark transverse bands and a 
light patch between them. 


4(7). Markings of elytral disc consisting of longitudinal 
light and dark bands, wider than the elytral intervals, 
the light or dark band starting in one interval and con- 
tinuing to the next (Fig. 8). Pronotum transverse with 
rounded sides. Prosternal bridge cephalad of coxae 
narrow (Fig. 10). 


5(6). Rostrum long, curved (Fig. 13), with a median 
carina, widened toward apex. Frons narrower than 
dorsum of rostrum at point of attachment of antennae. 
Length 5-6 mm. Steppe zone of the European part of 
the USSR, Southwestern Europe, Turkey. On Daucus 
CONG ee seee dees 2. Ph. rogenhoferi Ferrari, 1866. 


6(5). Rostrum short, thick (Fig. 14), not widened from 
base to apex, often slightly constricted. Frons of same 
width as, or wider than, dorsum of rostrum at point of 
attachment of antennae. 1st and 2nd elytral intervals 
together with base of 3rd black throughout. Length 4.5- 
5.5 mm. Steppe belt of European part of the USSR, 
WES NIN 0 66 60:6 pele erin cdccchindionevccaes 


...3. Ph. interruptovittatus Desbr., 1875 (=eversmanni 
Fst., 1895, syn. n.; zebra Rttr., 1896, syn. n.J} 


7(4). Elytral markings patchy or of alternating light and 
dark bands each occupying an entire interval (Fig. 9). 
Pronotum narrow, with almost straight sides. Pro- 
sternal bridge wide (Fig. 11, 12). 


8(11). Transverse impression of prosternal bridge much 
nearer to anterior margin than to coxal depressions, 
shallow (Fig. 11). Pronotum without granular sculpture. 


9(10). Abdominal scales unicolorous, yellow. Dorsum 
usually unicolorous or with indistinct markings. Femora 








slender (Fig. 15). Length 6-8.5 mm. European part 
of the USSR (apart from the Far North), Kazakhstan, 
Western Siberia, Western Europe. On Sium, Oenanthe, 
NE WUE. 6s 2505's 4. Ph. arundinis Payk., I792. 


10(9). Abdominal scales, particularly on last sternite, 


partly black. Dorsum with sharp, dark patchy markings. 


Femora sturdy (Fig. 16). Length 6.5-7.5mm. Tomsk 
district, Priamur'ye, Primor'ye, Northeastern China.. 


pik Rieke aie mack Sree cb ete 5. Ph. adspersiformis Rttr., 1915. 


11(8). Transverse impression of prosternal bridge almost 
equidistant from the anterior margin and from the coxal 





depressions, deeper (Fig. 12). Pronotum with rugulose 
(granular) sculpturing on sides and above. Markings of 
small patches (nominate form) or of longitudinal dark and 
light bands (var. alternans Steph., Fig. 9). Length 4.7 
mm. European part of the USSR, Caucasus, Kazakhstan, 
Tyan'-Shan', Siberia, Japan, Western Europe. On Um- 
belliferae in damp places....6. Ph. adspersus F., 1792, 


12(1). Beetles covered with scales that are cleft to at least 
a quarter of their length (Figs. 27, 30). 


13(16). Hind tibia of male with characteristic armature 
(Figs. 17,18). Frons the same width as the base of the 


Figs. 7 - 23. - 7 - scales of Phytonomus adspersus F.; 8 - markings of Ph. rogenhoferi 
Ferrari; 9 - the same, Ph, adspersus var. alternans Steph.; 10 - anterior margin of 
prosternum of Ph, interruptovittatus Desbr.; 11 - the same, Ph. arundinis Payk.; 12 - 
the same, Ph, adspersus F.; 13 - rostrum of Ph. rogenhoferi Ferrari, 2; 14 - the same, 
Ph. interruptovittatus Desbr.; 15 - hind femur of Ph. arundinis Payk., 2; 16 - the 
same, Ph. adspersiformis Rttr.; 17 - extremity of hind tibia, oO’ Ph. elongatus Payk.; 

18 - the same, Ph. graeseri Fst.; 19 - head of Ph. graeseri Fst., anteriorly; 20 - 

last abdominal sternite of Ph, elongatus Payk., 9 ; 21 - anterior margin of prosternum, 
Ph, arator L.; 22 - anterior tibia of Ph. arator L., co; 23 - rostrum of Ph. pastinacae 


Rossi, 9. 
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farinosus Boh, (2 types); 27 - scales of Ph, viciae Gyll.; 
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Figs. 24 = 29. - 24 - Body outline of Phytonomus meles F., 


25 - scales of Ph. farinosus Boh.; 26 - markings of Ph, 


- markings of Ph, plantaginis De Geer; 29 - the same, 


: Variabilis Hbst. 


14(15). 


15(14). 


16(13). 


17(18). 


18(17). 


19(20). 


rostrum (Fig. 19) or very slightly narrower. Eyes 
round, convex. Rostrum short, thick, elytra narrow. 
Scales cleft to or nearly to the base. 


Armature of hind tibia in male as in Fig. 17. Last 
abdominal sternite of female resembling in form that of 
male (Fig. 20). Pronotal disc covered with very short, 
almost invariably hair-like, scales. 4th and 5th 
elytral intervals usually dark in posterior half. Length 
6-7 mm. All Europe including Arctic islands, Cau- 
casus, Kazakhstan, Tyan'-Shan', Altay, Siberia, 
Komandorskiye Island, Alaska, Greenland. On the 
Pinks—Stellaria, Cerastium (West, 1940-1941)....... 


Mee debesteneloukeR ani awen menwaeee 7. Ph. elongatus 
Payk., 1792 (= seriatus Mannerheim, 1853, syn. n.). 
Armature of hind tibia in male as in Fig. 18. Last 
abdominal sternite in female without a protuberance in 
middle of posterior margin. Pronotal disc covered 

with scales similar to those on sides. Length 5-7.5 mm. 
Eastern Siberia, Primor'ye, Sakhalin, Northern Mon- 
golia, Northern China, Japan 
Jigigee sawed Saaeee memee 8. Ph. graeseri Fst., 1887. 


Hind tibiae with simple, almost imperceptible, 
armature. Frons considerably narrower than base of 
rostrum. Eyes elongated, slightly convex. 


Prosternum with a very deep fovea (Fig. 21) and 
conspicuous postocular lobes. Fore tibiae with a tooth 
on inner margin, narrower in male (Fig. 22). Charac- 
teristic elytral markings with longitudinal black bands 
and confluent black maculae in posterior half. Length 
5-7 mm. European part of the USSR, Caucasus, 
Siberia (known to us in the East as far as the Yenisey), 
Western Europe, North Africa. On various Pinks..... 
imide tex 9. Ph. arator L., 1758. (=polygoni L., 1761). 


Prosternum with a considerably shallower fovea 
and without postocular lobes. Elytral markings differ- 
ent. Fore tibiae only rarely with a tooth on inner mar- 
gin. 


Rostrum long, slender, antenna furrows not pro- 


longed forward of the point of attachment of the anten- 
nae (Fig. 23). Scales on rostrum antrorse. Pronotum 
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sharply transverse, anteriorly broadened. Scales broad, 
with a shallow apical cleft. Covered dorsally with very 
long erect hairs. Length 4-6 mm. Central and Southern 
Europe, Mediterranean, Iran; may occur in Southwest 

of USSR. On Daucus, Pastinaca 


das dae dR Aad Eee eed eueedes« 10. Ph. pastinacae 
Rossi, 1790 (=tigrinus Boh. , 1834; oliveri Cap., 1868). 
20(19). Antennal furrows prolonged forward of point of an- 


tennal attachment (Fig. 36). 


21(26). Femora covered only with simple hair-like scales. 
Elytral scales cleft as far as the base. 


22(23). Pronotum strongly transverse, greatly narrowed 
anteriorly and posteriorly (Fig. 24). Rostrum longer 
than pronotum. Length 3.5-5 mm. European part of the 
USSR, Caucasus, Transcaucasia; Iran, Western Europe, 
North Africa, imported into North America. On Tri- 
Wi vecae vaswedadudnamewe 11. Ph. meles F.; 1792. 


23(22). Pronotum almost square, sides slightly protuberant. 
Rostrum same length as or shorter than pronotum. 


24(25). Elytra without dark bands at base of suture and of 
3rd interval, often unicolorous. Scales often metallic- 
green. Posterior angles of pronotum with distinct punc- 
tures. Length 3-4 mm. European part of the USSR, 
Caucasus, Transcaucasia; Western Europe, North 
Africa, USA and Canada (imported from Europe), Japan 


(imported from USA). On Trifolium pratense and re- 
lated species.......... 12. Ph. nigrirostris F., 1775. 
25(24). Suture anteriorly and base of 3rd interval infuscate, 
markings distinct. Scales not green. Posterior angles 
of pronotum with sparse oblique rugae, punctures in 
them imperceptible. Length 3-3.5 mm. European part 


of the USSR north of the Moscow and Pskov provinces; 
Western Europe, Algeria, Asia Minor. On pulses (in 


PRELCUIRP CHOBEVCRINN. 6 ha6 6 ccc cccccccccccecucscace 
ecccccccccccce ~e---13, Ph. trilineatus Marsh. , 1802. 
26(21). Femora covered with broad, cleft scales. 


27(28). Vertex covered with broad cleft scales. Scales 
broad with a wide cleft (Fig. 25), hairs shorter than 
scales. Humeri very prominent. Species dimorphic as 
regards elytral markings (Fig. 26). Length 3-5 mm. 
Transcaucasia, Astrakhan, Central Asia, Dzhungarskiy- 
Alatau; Greece, Asia Minor and Near Asia, Iraq. On 
Medicago, Vicia ........ Kechekeudecatnaecuds 14. Ph. 
arinosus Boh., 1842 (=hauseri Petri, 1907, syn. n.J._ 


eee 


28(27). Vertex covered with hair-like scales. 

29(30). Scales with a shallow cleft apically (Fig. 27), hairs 
very short, imperceptible. Light gray, elytral mark- 
ings consisting only of dark maculae in the odd intervals. 
Tibiae and tarsi, and usually also the antennae, black. 
Elytra in male and female parallel-sided or narrowing 
caudad from humeri. Length 3.5-5 mm. Western dis- 
tricts of the European part of the USSR, Caucasus, 
Siberia, Primor'ye; Western Europe, North Mongolia. 
CR WIG is acne c chaaddennducedusewcees 15. Ph. viciae 
Gyli-, 1813 (=puncticauda Motsch., 1860, syn. n.). 


30(29). Scales usually cleft more deeply, in which case the 
markings, body form and other characters are different. 


31(32). Elytral markings consisting of a macula at base of 
1st-3rd intervals and a long macula in 4th-7th intervals 
(Fig. 28). Pronotum sharply transverse, anteriorly 
broadened. Length 4-5 mm. European part of the USSR, 
Caucasus, Transcaucasia, Western Kazakhstan; West- 


ern Europe, Algeria. On pulses (Lotus, Anthyllis 
Coronilla). ..ccocce 16. Ph. plantaginis ‘De Geer, 1775. 
32(31). Elytral markings different. Pronotum anteriorly 


not broadened. 


33(44). Rostrum comparatively thick, shorter than pronotum 
(Fig. 36). Fore tibia without a tooth or fovea in apical 
half on inner margin. Elytra almost invariably with a 
sharp scutellar macula (Fig. 29). 


34(43). Scales of posterior half of elytra cleft almost to the 
middle or deeper (Fig. 30). Median line of pronotum 
almost invariably covered with cleft scales. Elytra with 
a triangular scutellar macula, sometimes indistinct (Fig. 
29). Last sternite in female with a transverse pit along 





rag margin, bordered anteriorly with calluses (36). Elytra not enlarged posteriorly, dorsally flat- 
F 





igs. 31,32). tened. Humeri usually sharply protuberant. Penis 
narrow, long, without a distinct bend before apex (Fig. 
35(36). Pronotum sharply transverse, strongly constricted 41). Length 4-5.5 mm. Central Asia, Caucasus, 
basally and apically, with uniformly rounded sides (Fig. Transcaucasia, extreme south of the European part of 
33). Pit of last sternite in female very deep, anteriorly the USSR, Baltic (Fig. 1); Afghanistan, Iran, Asia 
bordered with sharp projections. Penis—Fig. 39. Length Minor and Near Asia, Arabia, Northern Africa, a large 
5-5.5 mm. European part of the USSR as far north as part of Western Europe, Canary Islands; imported into 
Leningrad, Caucasus, Altay, Southern Siberia; Hungary, North America, where it is widespread. On lucernes.. 
Austria, Balkans... 17. Ph. denominandus Cap., 1868. 19. Ph. variabilis Hbst., 1795 (=posticus Gyll., 1813). 
36(35). Pronotum differently shaped. 40(39). Rostrum more slender and longer, curved. Anten- 
nal scapes not reaching middle of eyes but usually only 
37(38). Pronotum usually widest beyond middle (Fig. 34). their anterior margins (Fig. 37). Penis relatively 
Last sternite in female deeply excavated (Fig. 32). shorter and wider, with apex distinctly curved. 
Pennis—Fig. 40. Length 5-7 mm. South European 
part of USSR, Caucasus; Western Europe, Madeira, 41(42). Pronotum slightly transverse, narrow in comparison 
Northern Africa, Asia Minor. On Vicia.............. with elytra, with slightly rounded sides, more convex. 
Joa 0me oT Ty tie eee oe oe ee Elytra with rounded shoulders, conspicuously broadened 
towards the middle or behind the middle, more convex 
38(37). Pronotum widest near middle (Fig. 35). Last anteriorly (Fig. 38). Scutellar macula usually weakly 
sternite in female with a shallow excavation. indicated, white and black maculae sometimes in an- 
terior half of suture. Hairs short, appressed. Penis— 
39(40). Rostrum relatively short and thick, almost Fig. 43. Length 4.5-5 mm. Eastern Altay, Transbay- 
straight. Antennal scapes touching middle of eyes (Fig. kaliya, Eastern Siberia (goes beyond polar circle), 
<7? 
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Figs. 30 - 38. - 30 - Scales of Phytonomus variabilis Hbst. (a - elytra, b - pronota); 
31 - last abdominal sternite, 2, Ph. variabilis Hbst.; 32 - the same, Ph. murinus F.; 
33 - pronotum 9 Ph. denominadus Cap.; 34 = the same, Ph. murinus F.; 35 - the same, 
Ph, transsylvanicus Petri; 36 - head, Q Ph. variabilis Hbst. (a - lateral view, b = 

3 


front view); 37 - the same, Ph, transsylvanicus Petri; 38 - body outline, 2 , Ph. 
ornatus Cap. (a - dorsal view, b - lateral view). 
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Figs. 39 - 43, - Hale genitals of Phytonomus Schonh,! 
40 - Ph, murinus F.; 41 - Ph. variabilis Hbst. 


sylvanicus Petri tices Volga); 43 - Ph. ornatus Cap. 


extreme north of the European part of the USSR: Urals, 
Khibiny; Northern Norway; ac (Fig. 1). Noted in 


= on Astragalus alpinus — ROO cu eavaes 
| .20. Ph. ornatus Cap., 1868 ( =obovatus. Csiki, 1934). 
42(41). Pronotum more transverse, only slightly narrower 
than elytra, usually with strongly protruding sides, flat- 
ter (Fig. 35). Elytra with prominent shoulders, more 


parallel-sided, dorsally flattened. Scutellar macula 
sharply defined, black. 6th interval almost invariably 


| 1$cale lines indicate 1mm on the same scale of enlarge- 
ment. 


40 


43 


39 - Ph, denominandus Cap.; 
(Central Asia); 42 - Ph. trans- 
(Angara) . 


Hairs two to two and one half times 
as long as scales, erect on posterior half of antennae. 
Penis (Fig. 42). Length 4-5 mm. Western Altay, the 
whole of Kazakhstan except the southern regions, where 
Ph. variabilis has been noted, Central Tyan'-Shan', in- 
cluding Issyk-Kul' trough, Central and Southern Urals, 
European part of the USSR, except the southern parts, 
where Ph. variabilis occurs; known in the north as far 
as Moscow and Gor"kiy (Fig. 1); Austria and Hungary, 
LOGRERG. CR TCO a wong ec ckccctmendeonesncencesenns 


Vitsswecuneekawe 21. Ph. transsylvanicus Petri, 1901. 


43(34). Scales of posterior half of elytra only slightly 
divided apically (Fig. 44a). Middle of pronotum covered 
with narrow scales, which are only rarely slightly cleft 


infuscate medially. 
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Figs. 44 = 46, - 44 - Scales of Ph. pedestris Payk. (a - 
elytral, b - on middle of pronotal disc); 45 - rostrum of 
Q Ph. contaminatus Boh.; 46 - fore tibia of Ph. misellus 
Fstsfa.-) dy b= 2). 


apically (Fig. 44b). A dark, posteriorly indistinct, 
small scutellar macula usually present; elytra laterally 
and in posterior half dark, but with suture light, mark- 
ings occasionally indistinct. Male elytra narrow, those 
of female broad, widest beyond middle. Hairs ap- 
pressed. Rostrum as in Ph. variabilis. Last sternite 
in female convex but without calluses. Length 4.5-7 
mm. European part of the USSR, Caucasus, Kazakh- 
stan, Siberia, Far East; all Europe, Mongolia, North- 
eastern China. On pulses—Vicia, Lathyrus, Lotus.... 


Te ot eo ee ee ee . . pedestris 
Payk., 1792 (=dorsatus Gyll., 1834, syn. nov. )2 
44(33). Rostrum slender (Fig. 45), usually longer than 
pronotum. Fore tibiae sometimes with a tooth on inner 
margin or with a fovea in apical part of inner margin 


(Fig. 46). Elytra without a scutellar macula. Scales 
small. 


45(46). Fore tibiae in male with a large tooth, in female 
with a fovea in inner margin (Fig. 46). Scales cleft but 
not as far as middle. Usually dark, with markings con- 
sisting of very indistinct small maculae. Length 6-7 
mm. Kemerovo oblast', Transbaykaliya, Primor'ye; 


Northern Mongolia....... 23. Ph. misellus Fst., 1882 
(=gestroi Petri, 1901, syn. n.; bodoi Rttr., 1915,syn.n.). 
46(45). Fore tibiae normal or with a fovea in inner margin, 


in male only. Pronotum sharply transverse with 
strongly protruding sides. 


47(48). Posterior margin of prosternum medially with a 
pronounced tubercle. ist-6th intervals of elytra with 
longitudinal dark bands. Fore tibia in male with a sharp 
fovea in apical half. Length 5.5-6.5 mm. Carpathians, 
North Caucasus and Ciscaucasia; Central and Southern 
Europe, Asia Minor and Hither Asia................. 
6a oteiles o eatiaieinre dialwa wake ak /a7e 24. Ph. striatus Boh., 1834. 


48(47). Posterior margin of prosternum without a tubercle. 
Pattern evenly maculate. Fore tibiae in both sexes 
without a fovea. Scales cleft to one-third — one fourth 
their length. Length 4-6 mm. Carpathians, Ciscar- 
pathia, Crimea, Caucasian Black Sea Littoral; Central 
Europe, Balkans...25. Ph. contaminatus Hbst., 1795. 


10. 


11. 


12. 


13. 
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A REVIEW OF THE PALEARCTIC SPECIES OF 
THE GENUS CLYTRA LAICH. (COLEOPTERA, CHRYSOMELIDAE) 


L. N. MEDVEDEV 


The genus Clytra, which is widespread in the Old World, 
is one of the best-studied genera in the subfamily Clytrinae; 
yet the taxonomy even of its Palearctic species is still quite 
inadequate and recognition of the species entails great dif- 
ficulties, mainly because the descriptions are not sufficient- 
ly full. 


This paper is a review of the Palearctic Clytra, pre- 
ceded by an attempt at constructing an intra-generic classi- 
fication based on examination of a number of characters. 
Four Palearctic subgenera are distinguished; two species 
and three subspecies are described as new and three species 
are reduced to synonyms. The total number of Palearctic 
Clytra species is thus sixteen. 


The material used is in the collections of the Institute of 
Zoology, Academy of Sciences, USSR, where the types of all 
the forms described are preserved. The ecology and zoogeo- 
graphy of the genus have been far from adequately studied. 
The larvae of only three species are known, all of them in- 
habiting ant-hills. This seems to be a common character- 
istic of the genus. There are a number of indications that 
the Clytra larvae feed on ants' eggs, larvae and pupae 
(Skwarra, 1927). On the other hand, the biological associa- 
tions of the clytra larvae with ants and the morphological 
peculiarities due to their occupying this habitat are com- 
pletely obscure. 


The zoogeographical distribution of the Palearctic 
Clytra indicates that the overwhelming majority of the 
species (11 out of 15 or almost 75%) occur in the Balkan- 
Asia Minor area, 5 species being endemic in those parts. In 
the western Mediterranean only 4 species, one of which is 
endemic, are known. The Central Asian subregion accounts 
for 7 species with 2 endemic. In the European-Siberian sub- 
region 4 species occur, none of them being endemic. Lastly, 
in the Palearchaean-Arctic subregion there are 3 species 
and again none of these is endemic. 


We can therefore assume that the center for the forma- 
tion of the Palearctic fauna of this genus is the Balkan-Asia 
Minor area, where the fauna seems to have formed mainly 
in Tertiary times, although the species formation continues 
to this day. The fauna of the Central Asian subregion was 
formed mainly as a result of elements from Asia Minor 
spread extensively in the south of the Palearctic region in 
later times, not earlier than the dry interglacial period. 
The fauna of the European-Siberian and Palearchean-Arctic 
subregions should be classified as later Tertiary or early 
Quaternary; in any case, it took shape in broad outline be- 
fore the beginning of glaciation and underwent considerable 
dislocations during the glacial period, with the result that a 
number of subspecies formed, their areas being in some 
cases discrete (for example, C. atraphaxidis asiatica Chujo). 


Many Clytra species have been mentioned as pests on 
various crops, primarily trees. In most cases, however, 
they do little harm or appear only casually. 


The Palearctic Clytra species are on the whole morpho- 
logically similar to one another but can still be subdivided 
into several intra-generic groups. Study of the principal 
characters has shown that the most indicative in this respect 
are the markings on the dorsum and the structure of the 
aedeagus. We must therefore go into the structural details 
and peculiarities more thoroughly. 


Study of the pronotal and elytral markings on large 


series of Palearctic Clytra species has yielded convincing 
indications of the original prototype, from which all the 
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markings of the species in question can be readily deduced. 
The characteristic of this prototype (Fig. 1) can be reduced 
to the presence of melanic spots on a pale ground. There 
are nine such spots on the pronotum and four on the elytron. 
The arrangement of the spots is very constant in all the 
cases examined. We have allocated a number to each spot. 


The prototype of the elytral markings is best exhibited 
in C. atraphaxidis Pall. The full complement of the pronotum 
prototype markings is not found in any single species, al- 
though C. atraphaxidis Pall. and C. opaca Jacobs approach 
closely in this respect. Some aeaceatinea of these species 
do in fact have seven spots on the pronotum, Nos. 5 and 5a 
being absent in one case (Fig. 47) and Nos. 2 and 2a in an- 
other (Fig. 52). On the other hand, it is possible to trace 
the formation of an arcuate maculum from spots 2,3 and 4 
(Figs. 52-54), and since the discrete spots 1 and 5-5a are 
also present, all components of the prototype are on hand. 


Modifications of the prototype may be in either direction 
—a weakening or a strengthening of the markings. In the 
former case the spots become smaller and disappear. Their 
stability, however, varies, spots 4 and 4a being most stable 
of the pronotal spots, followed by 1, 5-5a, 3-3a, 2-2a. The 
last two pairs are so rare that they have never yet been 
found. Maximum attenuation of the markings leads to com- 
plete disappearance of the spots. On the elytra the spots 
vary in the following descending order of stability: 1, 4,3, 
2. With maximum reduction all except the first spot disap- 
pear. 


Intensification of the markings means that the spots in- 
crease in size and join together. On the pronotum the middle 
spots are the first to coalesce and the lateral spots do so 
much later. In an extreme variant the background is sup- 
planted altogether and the pronotum becomes completely 
black. On the elytra the spots coalesce only in transverse 
directions, forming bands. In the first degree of coalescence 
the spots composing any particular pattern do not lose their 
individuality and revert comparatively easily to their initial 
condition (for example, all the complex macula and bands in 
C. atraphaxidis Pall. and the pronotal spots in C. opaca 
Jacobs and C. novempunctata Ol.). The next stage occurs 
when the spots merge to form a new component, which stands 
out as a single whole and is not divided into its component 
elements. In C. 4-punctata L., for example, the band does 
not break down into its component spots on secondary reduc- 
tion but is reduced to a very small speck which does not cor- 
respond to any of the original spots. The same applies to 
the black pronotum of C. 4-punctata L. and related species 
and to the broad, complete faa on C. cingulata Wse. and C. 
bodemeyeri Wse. 


It is significant that each species is characterized not 
only by a quite definite type of marking but also by a definite 
trend of variability, which can be useful in diagnosis. 


On the basis of the above considerations we can recon- 
struct the main trends in the evolution of the markings in the 
genus Clytra and thereby establish the intra-generic classi- 
oe and throw light on their phylogenetic relationship 

Fig. 2). 


Our present analysis of the markings refers exclusiveiy 
to the Palearctic representatives of the genus, although in 
many tropical Clytra the markings consist of a large number 
of elements and call for study. The markings of almost all 
Palearctic Clytrinae, on the other hand, can in the last 
analysis be homologized with the prototype of the Palearctic 
Clytra markings. 
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Fig. 1. - Prototype of markings of Palearctic Clytra. a - 
pronotum; b - elytron, 


The structure of the aedeagus is of great importance for 
the construction of an intra-generic classification. Without 
going into detail, we shall mention only the three main stages 
in its development. 


Type I: aedeagus short, fairly broad, apically slightly 
and gradually dilated, without complex sculpture, of uniform 
thickness in apical part. 





Type II: aedeagus elongated, usually slender in basal 
half, apically fairly abruptly broadened, with developed sculp- 
ture, of uniform thickness in apical part. 


Type Ill: aedeagus resembles that of Group II, except 
that there are two very slightly sclerotized membrane-like 
parts apically on the underside and the apex is usually more 
or less distended. 


The species fall into very much the same groups on the 
basis of aedeagus structure as in terms of markings. 


On the basis of these data as well as a series of other 
characters we have established the following four subgenera 
for the Palearctic Clytra species. 


I. Clytrella L. Medv., subg. nov. 


Pronotum rust-colored with black markings which 
may be intensified and replace the main ground or 
disappear. Elytra with 3-4 black spots, those in the 
middle being either free or coalescent; in the latter 
case the fusion is unstable and can disintegrate into 
its component elements. Aedeagus usually of type I 
or tending slightly to type II. Elytral apex and 
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Fig. 2. - Main evolutionary trends in the markings of Palearctic Clytra. 1 = proto- 


type; 2 - typical atraphaxidis; 3 - typical 


rufina; 4 - typical opaca; 5 - typical 





novempunctata; or typical valerianae; 7 - typical quadripunctata; 8 - typical arida; 
9 - typical laeviuscula; 10 - typical nigrocincta; 11 = typical cingulata. 
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occasionally the entire upper side covered with very 
short hairs, sometimes barely distinguishable. 
Scutellum in posterior half convex, distinctly elevated 
above elytral surface (Fig. 3a). Body oval or 
cylindrical. 


South Palearctic. Includes C. atraphaxidis Pall. (sub- 
generic type), C. opaca Jacobs., C. IA Solsk., C. 
novempunctata OI, C. valerianae Men., C. popovi L. Medv., 
Sp. nov. 


II. Clytra s. str. 


Pronotum always black. Elytra with three black 
spots, the two posterior spots forming a stable band 
which is sometimes lacking but does not disintegrate 
into its component elements. Aedeagus of type II. 
Dorsum bare. Scutellum flat but raised or barely 
raised above the surface of elytra (Fig. 3,b). Body 
cylindrical. 


Throughout the Palearctic region. Includes C. quadri- 
unctata L. (subgeneric type), C. aliena Wse., C. arida 
Wee. , C. laeviuscula Ratz. 


Ill. Hirtoclytra L. Medv., subg. n. 


Pronotum black. Elytra greatly elongated, with 
two black spots, the posterior of these representing 
a reduced band. Structure of aedeagus unknown. 
Pronotum covered with long contiguous hairs; elytra 
bare. Scutellum flat, not raised above elytral sur- 
face. Body cylindrical, greatly elongated. 


Western Mediterranean. Only one species, C. puberula 
Wse. (subgeneric type). 


IV. Ovoclytra L. Medv., subg. n. 


Pronotum black. Elytral markings as in Clytra 
s. str., but a broad, overall band often appears. 
Aedeagus of type III, occasionally intermediate be- 
tween types Il and III. Dorsum bare. Scutellum flat 
but elevated or barely elevated above elytral surface. 
Body more or less oval. 


Balkan-Asia Minor province. Includes C. nigrocincta 
Lac. (subgeneric type), C. laticollis Wse. , C. aan 
L. Medv., sp. nov., C. cingulata Wse., C. bodemeyeri 
Wse. 


There is good reason to hope that the classification sug- 
gested above reflects the natural groupings of the species 
and the process of their formation. The subgenus slytrella 
indisputably exhibits the least modified characters; the sub- 
genus Clytra s. str. represents the next degree of complex- 
ity, while Hirtoclytra follows close upon it. Lastly, the sub- 
genus Ovoc vera is represented by a more specialized group 
of species. Some species, on the other hand, are to a cer- 
tain extent links between the subgenera; Clytra laeviuscula 
Ratz. of the subgenus clytra s. str. and C. laticollis Wse. 
(in Ovoclytra), for example, are undoubtedly related. 


To facilitate definition we have used the most "conven- 
ient" diagnostic characters in the following key. The group- 
ings suggested therefore do not always follow strict sequence. 


KEY FOR IDENTIFICATION OF SPECIES 


1(8). Elytra with four black spots (1, 1, 2) often coales- 
cent in pairs and forming an oblique anterior and a 
transverse posterior band. Sutural spot in anterior 
third of elytra always present. Pronotum rust-colored 
with five black, very variable spots. Apex of scutellum 
slightly elevated above surface of elytra. Aedeagus 
short, triangularly narrowed apically; apex with straight 
truncation (Figs. 70-71). 


2(7). Head black. 

3/6). Tibiae red in both sexes. 

4(5). Body usually broadly rounded laterally, distinctly 
narrowed anteriorly and posteriorly, larger and 


broader. Pronotum without obvious punctures or with 
very small ones, barely distinguishable punctation in 


Fig. 3. - Form of scutellum in Clytra. a - C. opaca; b - 
C. quadripunctata. 


posterior angles. Pronotal spots very often not fused. 
ROG IONE G1 PARR: ow nchacetad see aueues Ceeudens 


ttiediknndteandokages C. atraphaxidis atraphaxidis Pall. 


5(4). Body usually almost cylindrical, barely narrowed 
anteriorly and posteriorly, smaller and narrower than 
in typical form. Pronotum basally and particularly in 
posterior angles with obvious punctation. Spots on pro- 
notum almost invariably fused. Body length 5.3-9.7 mm 


on gies tae Rene hae «++... C,. atraphaxidis punctata Wse. 


6(3). Tibiae in male red, in female black, occasionally 
rusty-brown with black base and apex. Pronotum with 
obvious punctation in posterior angles and fused black 
spots. Body almost cylindrical, length 6-8.3 mm...... 


Kcé dheteeeavewaawonaud C. atraphaxidis asiatica Chujo. 


7(2). Head rusty red, unicolorous or with black spot on 
frons, occasionally black with rusty red vertex. Pro- 
notum with fine punctation in posterior angles; pronotal 
spots usually not fused, sometimes entirely lacking. 
Body broad, large, with rounded sides. Body length 


6.5-10.5 mm ...... C. atraphaxidis maculifrons Zubk. 


8(1). Elytra with three black spots (1, 2), sometimes dis- 
appearing or forming a transverse band beyond the mid- 
dle; sutural spot in anterior third of elytra lacking. 


9(12). Legs completely or partially rust colored. Scutel- 
lum convex, its apex greatly elevated above elytral sur- 
face (Fig. 3,a). 


10(11). Head, pronotum and legs unicolorously rusty yellow. 
Pronotum shining, with fine, poorly distinguishable punc- 
tation. Elytra shining, covered with obvious punctation, 
with three spots, one on the shoulder and two behind the 
middle; posterior spots usually coalescent, forming a 
transverse band which does not reach the suture. 
Pygidium, apex of abdomen and sometimes the entire 
underside rust-colored. Body small, but very much 
narrowed anteriorly and posteriorly. Body length 5.6- 
8mm. Aedeagus as in Figs. 74-75... C. rufina Solsk. 


11(10). Head and also, as a rule, femora, pygidium and 
underside black. Pronotum very shining, with obvious 
sparse punctures basally, rust-colored, with seven 
small black spots, often partially or completely disap- 
pearing. Scutellum conspicuously more convex than in 
C. rufina Solsk., usually with a longitudinal carina in 
posterior half. Elytra mat, spaces between well- 
marked spots covered with microsculpture of fine 
rugulae; large humeral spot black, as is the wide over- 
all band beyond the middle of the elytra, which widens 
anteriorly along the suture. Body large, with strongly 
rounded sides. Length 7-13.3 mm.... C. opaca Jacobs. 


12(9). Legs continuously black, tibiae occasionally yellow- 
brown underneath, but the body is then cylindrical. 


13(16). Pronotum rust colored or red with black spots. Body 
elongate, cylindrical. Elytra with three spots (1, 2); the 
posterior spots often united and forming a complete band, 
which does not, however, attain the suture. 


14(15). Pronotum with five or three black spots (4, 1 or 2, 
1). Aedeagus moderately long, spoon-shaped, with an 
acutely rounded distal end (Figs. 76-77). Body usually 
absolutely parallel-sided both in front and behind; length 
GSS Mc cedacerns cndsacdanans sd C. novemnotata Ol. 


15(14). Pronotum with four or two black spots, in extreme 
cases the spots confluent and much enlarged. Aedeagus 
long, gradually widening slightly toward distal end, and 
at apex drawn out into a digitiform process (Figs. 78- 
79). Body longer and somewhat less cylindrical than in 
the foregoing; length 7.5-12.5 mm.........ceseeceeees 
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Figs. 4 - 39, - Variations of elytral markings in Clytra species. 4-6-C., 


36 37 38 


atraphaxidis; 7 - 8 - C. rufina; 9 - 10 - C. opaca; 11 - 12-C. novempunctata; 13 - 
16 - C, valerianae; 17 - C. puberula; 18 - 19 - C, aliena; 20 - 23 - C. quadripunc- 
tata; 24 - 26 - C, arida; 27 - 29 - C. laeviuscula; 30 - 33 - C. nigrocincta; 34 - 
C. laticollis; 35 - 36 - C, rotundata; 37 - C. cingulata; 38 - 39 - C. bodemeyeri. 





sae eaasn dats ial benaigoule eAriaee oui C. valerianae valerianae Men. 


16(13). Pronotum black, sometimes with dark reddish 


lateral margins. 


17(18). Pronotum covered with dense, fairly long contigu- 


ous hairs. Body cylindrical, greatly elongated. Struc- 
ture and punctation of pronotum resemble those of C. 


quadripunctata L. Elytra with a humeral spot and a_ 
slightly transverse spot in posterior third. Female 
pygidium slightly tuberculiform. Body length 11.5 

ae ribie = uaisiswin® win des aja nian sien C. puberula Wse. 


18(17). Pronotum bare. 


19(36). Body cylindrical, parallel-sided. Transverse band 


beyond middle of elytra always interrupted at suture. 


20(25). Lateral margin of pronotum fairly broadly recurved, 


particularly in posterior half. Pronotal disc with more 
or less well-marked punctation. Elytra covered with 
coarse, well-marked punctation. Apex of scutellum not 
elevated above elytral surface (Fig. 3, b). ‘ 


21(22). Body wider and stockier, pronotum barely narrow- 


ing anteriorly, with a transverse impression in an- 
terior half. Anterior margin of clypeus with a fairly 
deep rounded triangular excavation. Elytra and pygidi- 
um more convex. Impressions at base of outer margin 
of mandibles and under eyes very deep; those below the 
eyes with almost perpendicular margins. Body length 
DHA MADL. «.01sni0 610 sole bbe bese oleie'siie sales C. aliena Wse. 


22(21). Body more slender, pronotum conspicuously nar- 


rowed anteriorly, without a well-marked transverse 
impression. Anterior margin of clypeus with a broad, 
slightly arcuate excavation. Impressions on mandibles 
and under eyes shallow, sometimes poorly visible. 
Aedeagus apically broadened, with a small, short 
tooth; two longitudinal furrows separated by a wide 
carina on upper surface (Figs. 82-83). Pygidium uni- 
formly and moderately convex. Body length 7.5-11.5 
mm. Spots beyond middle of elytra forming a small 
band. 





23(24). Lateral margin of pronotum broadly recurvate, not 


turned upwards, with dense rugulose punctation; disc 
with fairly coarse and thick punctation................ 


eaten tan ees C. quadripunctata quadripunctata L. 


24(23). Lateral margin of pronotum not broad, sometimes 


very narrowly recurvate and more or less turned up- 
ward in anterior half, with fine rugulae or sparse punc- 
tures; disc with small and not dense punctures. In 
specimens from lowland regions of Central Asia the band 
beyond the middle is greatly enlarged, as in C. laevius- 
Cain, NSEZ. 2.64. C. quadripunctata appendicina Lac. 


25(20). Lateral margin of pronotum narrowly recurvate and 


bent upwards, of uniform width throughout, smooth. 


26(29). Pronotum strongly convex, slightly narrowed an- 


teriorly; its lateral margins simultaneously visible only 
in posterior half when viewed from above; at least the 
anterior margin of the pronotum translucently rust- 
colored; middle of base with a shallow but well-marked 
transverse impression. Elytra with small and shallow 
punctures; posterior spots disparate or forming a band. 
Pygidium of male basally with a transverse impression, 
more strongly tuberculiform; in female fairly strongly 
but almost uniformly convex. Aedeagus—as in Figs. 
78-79. 


27(28). Pronotum on the disc with small, even, poorly dis- 


tinguishable punctures or almost smooth, the margins 
and frequently the middle of disc dark rust-colored. 
Posterior spots on elytra usually coalescent. Body 
length 9.5-12 mm... C. valerianae taurica, sbsp. nov. 


28(27). Pronotum on the disc with small very dense punc- 


tures and with individual coarse uneven punctures on an- 
terior and posterior margins. Only the anterior margin 
of the pronotum translucently rust-colored. Posterior 
spots on elytra usually not coalescent. Body length 


O99 F MAG. 06s sckcwe C. valerianae iranica, sbsp. nov. 


29(26). Pronotum slightly convex, conspicuously narrowed 


anteriorly; its lateral margins, visible throughout their 
length when viewed from above. 
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30(31). Pronotum with a transverse impression basally; its 
anterior margin usually translucently rustcolored. 
Pygidium almost uniformly convex. Apices of elytra 
conspicuously extended. Aedeagus with a sharp carina 
on underside, apically with a short, broad, recurved 
triangular process (Figs. 80-81). Posterior spots on 
elytra often not coalescent. Body length 7-10.5 mm.... 


Je eVewe dee isledehiveweuwice vege eee C. popovi, sp. nov. 


31(30). Pronotum basally without an obvious transverse im- 
pression, usually black throughout. Pygidium distended 
in the form of a tubercle. Apices of elytra not extended. 
Aedeagus with a sharp carina on upper side. 


32(33). Pronotum with small, fairly dense, obvious puncta- 
tion. Apex of scutellum slightly elevated above surface 
of elytra. Aedeagus slender and long with circular- 
rhomboid dilated apex (Figs. 84-85). Body smaller, 
7.7-11 mm. Band on elytra varies from well- 
developed to reduced and often disappears entirely..... 
covecstwedevebebesew eevee cebwaeeed C. arida Wse. 

33(32). Pronotum usually without obvious punctures, very 
shiny. Apex of scutellum not elevated above surface of 
elytra. Aedeagus short and thick, slightly dilated 
apically, with a deep longitudinal impression laterally 
(Figs. 86-87). Band on elytra usually large, narrowly 
interrupted at suture. Body larger, 8.3-12 mm. 


34(35). Aedeagus apically prolate, forming a triangular 
process. Band on elytra often divided into its compon- 
ent spots. Body much more slender...............06. 


a wo teuenes cewekaiee C. laeviuscula afghanica Reineck. 


35(34). Aedeagus apically not prolate to form a triangular 


process. Band on elytra entire. Body wider.......... 
Kerdecdetatenanarseey C. laeviuscula laeviuscula Ratz. 
36(19). Body oval, more or less rounded laterally. Pro- 


notum with fine punctation or glabrous. While the body 
is slightly oval the pygidium is not tuberculiform and 
the elytral band is often not interrupted at the suture. 

37(42). Elytral band interrupted at suture. 

38(39). Fifth sternite in male with an obvious excavation in 
apical margin. Body oblong-oval. Band broadly inter- 
rupted at suture (extremely rarely not interrupted). 
Pronotum with very fine punctation. Aedeagus—Figs. 


88-89. Body length 7-10.5 mm.... C. nigrocincta Lac. 
39(38). Fifth sternite in male without an obvious excavation 


in apical margin. Aedeagus with a digitiform process 
apically. 
40(41). Body large, slightly oval. Pronotum very shiny, 


with very fine, poorly visible punctation; decurvate 
lateral margin of pronotum narrow. Elytral markings 
very similar to those of C. laeviuscula Ratz. Aedeagus 
parallel-sided, and then abruptly dilated to form a tri- 
angle in front of the apex (Figs. 90-91). Body length 
ERG-EO MENG Uvcciciapece dened me C. laticollis Wse. 
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Figs. 40 - 69. - Variations in pronotal markings of Clytra species. 
atraphaxidis; 59 - 63 - C. novempunctata; 64 - 69 - C 
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41(40). Body small, short-oval, strongly rounded laterally, 
so that the lytra are much wider than the pronotum. 
Pronotum slightly shiny, with obvious, fairly dense 
punctation; decurvate lateral margins of pronotum wider. 
Elytral band narrow, shortened at both ends or entirely 
lacking. Aedeagus gradually broadening from base to 
apex (Figs. 92-93). Body length 8-9 mm............. 
6c ecdncbakidmee eo dRaiddateadawhae C. rotundata, sp. n. 


42(37). Elytra with a very wide band uninterrupted at suture. 
Body long-oval, sometimes almost cylindrical. 


43(44). Body more stocky, distinctly oval, elytra conspicu- 
ously broader than pronotum. Posterior margin of fifth 
sternite with an obvious excavation. Aedeagus gradually 
widening apically, with a longitudinal carina in basal half 
of underside and with a broad, deep longitudinal impres- 
sion on upper side (Figs. 94-95). Body length 6.5-10.2 


WORE cctecles Saiks dhewndddnhe Maas C. cingulata Wse. 
44(43). Body more slender and elongate, almost cylindrical, 


elytra only slightly wider than pronotum. Aedeagus 
capitately distended apically, without a longitudinal 
carina on underside, and with two impressions immedi- 
ately cephalad of apex; without a longitudinal impression 
on upper side (Figs. 96-97). 


45(46). Posterior margin of fifth sternite with a small but 
distinct excavation. Elytra with a humeral spot....... 


nae WAS Cte Eeteees C. bodemeyeri bodemeyeri Wse. 


46(45). Posterior margin of fifth sternite without an excava- 
tion. Elytra without a humeral spot..............+e0:. 


vir rer C. bodemeyeri arabica, sbsp. n. 


Subgenus Clytrella L. Medv., subg. nov. 
C. atraphaxidis Pall. 


Distribution. South Palearctic region from Spain to 
Korea; does not extend northwards beyond the south of Europe 
and Siberia. 


Variability. Varies greatly in body shape and colora- 
tion, particularly of the pronotum and elytra (Figs. 4-6, 40- 
58). The species includes four subspecies. 


C. atraphaxidis atraphaxidis Pall. 


Distribution. USSR: in the South of the European part, 
northwards roughly to Khar'kov and Saratov, Crimea, the 
whole Caucasus, north and east Kazakhstan, southwestern 
Altay; also found in many places in Central Asia, where it is 
nevertheless rare and forms transitions to the subspecies 
maculifrons Zubk. Southern Europe (Spain, southern France, 

aly, ns), Asia Minor and Near Asia, West Iran. 


Associated with dry habitats; occurs in detrital out- 
crops, on dry slopes and in steppe lands. Noted on Atraphaxis 
and willow. 
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C. atraphaxidis maculifrons Zubk. 


Distribution. USSR: all the Central Asian lowlands to 
Northern Kazakhstan, Orenburg and Astrakhan' (in mountain 
regions usually replaced by the nominate form); North Iran. 


Associated mainly with semi-desert and desert habitats; 
occurs on Atraphaxis, Alhagi, Peganum, Tamarix. 


C. atraphaxidis punctata Wse. 


Distribution. USSR: Altay, extreme east of Kazakhstan. 
Singtsien, Mongolia. 


C. atraphaxidis asiatica Chujo. 


Distribution. USSR: Amurskaya oblast' (Simonovo). 
Korea. A record for Peking must also refer to this sub- 
species. Occurs on dry southern slopes and in rocky 


steppes. 


C. opaca Jacobs. 


Distribution. Tadzhikistan (primarily southwest), in 
the north to the eastern slope of the Gissar Range and in the 
east to Kulyab. Reported from arid thin forests. Atraphaxis 
pyrifolia and sorrel are recorded as among its food plants. 


Variability. Fairly variable in size and shape of body; 
small specimens more parallel-sided, usually with conflu- 
ent spots on pronotum. Pronotal markings vary as in C. 
atraphaxidis Pall. ; for variations of elytral markings, See 

igs. 9-10. 


Synonyms. C. bucharica Pic is a synonym of C. opaca 
Jacobs (syn. nov.). 


C. rufina Solsk. 


Distribution. Southern Turkmenia from Dzhebel and 
Kzyl-Atrek to Kugitang-Tau and Farab (apparently distri- 
buted throughout the Kara-Kumy territory); northwest 
Uzbekistan: Kungrad in the lower reachers of the Amu- 
Dar'ya River; southern Kazakhstan, Dzhulek (Kzyl-Orda 
province); Muyunkumy; western Tadzhikistan, lower course 
of the Kafirnigan River. Associated exclusively with desert 
habitats, preferring more or less fixed sands; occurs on 
Calligonum, Aristida, and Alhagi. 


Variability. Underside from almost black to almost 
rust-colored, base of scutellum sometimes more rust- 
colored, elytral markings varying little (Figs. 7-8). 


C. novempunctata Ol. 


Distribution. USSR: Transcaucasia (Azerbaydzhan, in- 
cluding Talysh, Georgia, Armenia), Dagestan; Turkmenia, 
Ashkhabad. The ZIN collection contains one old specimen 
from Sarepta (location doubtful and requiring confirmation). 
Balkans (Greece, Yugoslavia), Asia Minor and Hither Asia, 
Iraq, northwest Iran, northeast Africa. Sisymbrium and 
Carduus are recorded as among its food as: occasional- 
.ly occurs in vineyards (as a random oaetl. 


Variability. Coloration from yellow to brick-red; pro- 
notal and elytral markings variable (Figs. 11-12, 59-63); 
tibiae and tarsi sometimes more or less rusty brown. The 
aberration described by Weise, distinguished by a black 
pronotum with rust-colored margins, is unknown to me. 


Synonyms. C. persica Pic (syn. nov.). 


C. valerianae Men. 


Distribution. South Ukraine, Caucasus, south Central 
Asia, Balkans, Asia Minor, NorthernIran. Associated 
with southern steppe variants, in particular with polynia and 
with detrital outcrops. Artemisia and Sisymbrium are re- 
corded as food plants. 


Variability. Legs sometimes more or less rust- 
— on - underside. Markings of dorsum as in Figs. 
-16, 64-69. 








C. valerianae valerianae Men. 





The species includes three subspecies. 





Distribution. USSR: the whole Caucasus and Transcau- 
casia except the Black Sea Littoral, more rarely in Eastern | 
Ciscaucasia (Stavropol'sk region), very rare in south | 
Ukraine and the Rostovskaya oblast'; in the north to Askaniya- 
Nova, in the east to Astrakhan'. Balkans, in the west as far 
as Serbia; Asia Minor, northwestern Iran. Specimens from 
south Ukraine form transitions to the subspecies taurica L. j 
Medv. and those from western Iran form transitions to the 
subspecies iranica L. Medv. 


C. valerianae taurica L. Medv., sbsp. nov. 


Pronotum black, translucently rust-cclored on 
disc and margins, very rarely only on margins. 
Spots beyond the middle of the elytra coalescent, 
large. Frons covered with coarse longitudinal 
rugulae, vertex bulging, with longitudinal striae, 
with coarser punctation than in the nominate form, 
the punctures merging to form radial rugulae. Pro- 
notum with distinct punctation basally and very small 
punctures, or glabrous on the rest of the disc. Body 
well proportioned, elongate, more or less narrowed 
posteriorly, length 9.5-12 mm. 


Differs from the nominate form primarily in pronotal 
coloration. 


Distribution. Crimea, Balaklava, 1908 (Solomko), 6 
specimens—type series; near Kerch', Yevpatoriya, Al'ma, 
Sudak, Bel'bek, Simferopol', Feodosiya, Karadag, Sevasto- 
pol'; south Ukraine: near Odessa, Askaniya-Nova. Occurs 
in thinned small forests. 


Variability. The specimens found near Yevpatoriya 
along with typical representatives of the subspecies have a 
red pronotum and almost vanishing black spots. 


C. valerianae iranica L. Medv., sbsp. nov. 


Very similar to taurica but differing from it in 
the following characters. Frons covered with large, 
regular longitudinal rugulae, pronotum black with 
translucent rust-colored margins covered with ex- 
ceedingly dense punctation and with distinct, much 
larger punctures in anterior and particularly in 
posterior parts; lateral margins of pronotum much 
less rounded and posterior angles more distinct than 
in C. valerianae Men. Spots beyond middle of elytra 
not coalescent, occasionally contiguous but not merg- 
ing with one another. Spaces between punctures on 
elytra with denser microsculpture, only slightly 
shiny. Body length 8-11 mm. 


Distinguished from the nominate form by the black pro- } 
notum. 


Distribution. USSR: Turkmenia, southwest Kopet-Dag, 
Tutly gorge, 3 June 1952 (O. L. Kryzhanovskiy), 2 speci- 
mens; Gaudan, 1500 m (Filippovich), 2 specimens. North- 
western Iran. Ala-Dag, Budzhnurd, 1033 m, May 1902 
(Gauzer), 4 specimens—type series; Gordan; Gilyan. 


Ecology unknown; the labels suggest a mountainous 
habitat. 


C. popovi L. Medv., sp. nov. 


Very closely related to C. valerianae Mer. and very 
similar to C. valerianae iranica, but readily distinguishable 
by the structure of the copulatory apparatus. 


Frons with weak flattened rugulae, usually with- 
out a foveate impression between eyes. Vertex very 
convex, without a longitudinal stria, and with fine, 
largely non-confluent punctation. Pronotum much 
less convex than in C. valerianae Men., slightly 
compressed from the sides; lateral margins of pro- 
notum narrowly decurvate and, seen from above, 
readily distinguishable throughout their length; disc 
with distinct punctures along middle part of anterior 
margin and with conspicuous, coarser, not uniform 
punctures basally; the rest of the disc covered with 
very fine punctation, medially sparse and inconspicuous 





Black, with the apices of the mandibles and 


but very dense at lateral margins. Elytra with fairly 

dense, moderately large punctures (much coarser sometimes a narrow anterior margin of the pronotum 

than in C. valerianae Men.); spaces between these rusty red; base of antennae and elytra rusty yellow; 

punctures covered with dense fine punctation, slight- humeral spots on elytra and two spots beyond the 
middle, often coalescent, black. 


ly shiny; apices of elytra distinctly decurvate. 
Pygidium almost uniformly convex. Fifth sternite 
Aedeagus (Figs. 80-81) slightly dilated apically, 


in male medially glabrous, very shiny, with a deep 

excavation almost reaching the base of the sternite. with a short, broad triangular process, retrorsely 

Body smaller and less well proportioned than in C. decurvate at apex; upper side with 4 broad, recessed 
groove, in the middle of which extends a weak, 


valerianae Men. ; length 7-10.5 mm. 
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Figs. 70 - 97. = Copulatory apparatus, ventral and lateral views. 
atraphaxidis; 72 - 73 - C. opaca; 74 - 75 - C. rufina; 76 - 77 - C. novempunctata; 
78 - 79 - C. valerianae; 80 - 81 - C. popovi; 82 - 83 - C. quadripunctata; 84 - 


85 - C. arida; 86 - 87 - C. laeviuscula; 88 - 89 - C. nigrocincta; 90 - 91 - C. 
laticollis; 92 - 93 - C. rotundata; 94 - 95 - C. cingulata; 96 - 97 - C. bodemeyeri. 


70-71 -C. 
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flattened carina, which is better developed distally; 
covering plate of almost the same length and width; 
underside with a sharp median carina, greatly 
elevated medially, with large impressions on each 
side near the apical part. 


Distribution. Tadzhikistan: Stalinabad, Botanical Gar- 
dens, 1 June 1943, 1 male (holotype) and 5 June 1943, 1 
specimen (V.V. Popov), Stalinabad, Kvak survey mark and 
Ruydasht to the north of Stalinabad, Kondara gorge (V. V. 
Gussakovskiy), Kulyab, Kurgan-Tyube, upper reaches of the 
Tupalang River in the Gissar Range, Fayzabad, Bal'dzhu- 
yan. 35 specimens in all. 


The species is named after Professor Vladimir Ven'- 
yaminovich Popov. 


Subgenus Hirtoclytra L. Medv., subg. nov. 


C. puberula Wse. 


Distribution. Spain: Catalonia. 


Subgenus Clytra s. str. 
C. aliena Wse. 


Distribution. Asia Minor: Angora, Kesse-Dag. 


Variability. See Figs. 18-19. 

The taxonomic position of this species is not quite clear. 
It may be only a synonym of C. quadripunctata L., but the 
question can be settled only by examining the type. 
C. quadripunctata L. 


Distribution. USSR: all the European part and Siberia 
as far as the tundra, Crimea, Caucasus, all Central Asia 
(rare in Turkmenia), Amurskaya oblast’; beyond Baykal the 
population of this species conspicuously declines (the species 
is very rare in the Amurskaya oblast'). All Europe, Asia 
Minor, north Iran, Mongolia. Records for Primor'ye, 
Korea, northeast China and Japan apparently relate to C. 
arida Wse. and require confirmation. Occurs at the borders 
and in glades of greatly thinned forests, in shrub thickets 
and river bottomlands; occasionally in steppes. The food 
plants are known to include oak, birch, willow, poplar, as- 
pen, hazelnut, hawthorn, rose, lime, sorrel and licorice. 
Negligible as a pest. 


Variability. The species varies greatly in the structure 
of the lateral margin and the pronotal punctation. Variability 
in the markings amounts only to variations in the size of the 
elytral band (Figs. 20-23). 


Synonyms. C. messae Mull. (syn. nov.); C. appendicina 
Lac. , recognized as an independent species, is only a sub- 
species of C. quadripunctata L., for the large amount of 
material reviewed reveals the presence of transitional 
forms. 


C. quadripunctata quadripunctata L. 


Distribution. The southern boundary of the subspecies, 
separating the area of the nominate subspecies from that of. 
subspecies appendicina Lac., passes through the southern 
part of Cental Europe and in the European part of the USSR 
runs roughly along the boundary of the forest steppe and 
steppe, including Altay and later coinciding with the south- 
ern boundary of the species area. South of this boundary 
transitional forms are not uncommon, the nearly typical 
forms of the subspecies occurring more rarely, mainly in 
mountain regions. 


C. quadripunctata appendicina Lac. 


Distribution. The boundary of the nominate form's 
area, described above, is at the same time the northern 
boundary of appendicina Lac. 


Variability. In the west European specimens the band 
is usually very small or disappears completely. Specimens 
from the lowland regions of Central Asia have an almost 
glabrous pronotum and large rectangular bands, thereby 
greatly resembling C. laeviuscula Ratz., so that many 
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records of C. laeviuscula Ratz. findings in Central Asia 
really refer to this subspecies, which we designate var. 


speudolaeviuscula, nov. 


C. arida Wse. 


Distribution. USSR: North Urals (Chusovaya River), 
Tomsk oblast', Altay, south of Krasnoyarsk territory, north- 
wards as far as Krasnoyarsk and Kansk, Irkutskaya oblast’, 
Transbaykaliya, Amurskaya obiast', Primor'ye. Mongolia, 
Northern China (Tungpei, Hansu), Japan. The species is 
rare in the western part of the area and common in the Pri- 
mor'ye, where it occurs on willow. 


Variability. Elytral markings vary greatly (Figs. 24- 
26), forms without a band clearly predominating in the west- 
ern part of the area, where the species occurs along with C. 
uadripunctata L. In northeast China a form with large 
pameret spots and a band, resembling C. laeviuscula Ratz. , 
predominates. 


C. laeviuscula Ratz. 


Distribution. USSR: forest steppes and steppes in the 
European part, northwards roughly to the line Smolensk-Ufa- 
Chelyabinsk; Crimea, Ciscaucasia, north Caucasus, eastern 
Transcaucasia, southwest Siberia, Altay, north and east 
Kazakhstan as far as Saura and Alma-Ata, east Kirgiziya 
(Issyk-Kul' oblast'). All Central and Southern Europe, in- 
cluding Spain, northwards to the Baltic coast, Asia Minor, 
Afghanistan, west Sintsien. Indications for Primor'ye and 
Japan relate to C. arida Wse. 


Variability. The species varies comparatively little; 
only the west Mediterranean specimens have a poorly de- 
veloped band on the elytra and sometimes a punctate pro- 
notum. 2 subspecies. 


C. laeviuscula laeviuscula Ratz. 


Distributed over the whole area of the species except 
Afghanistan. Feeds on the leaves of oak, birch, willow, 
hazel, blackthorn, cherry, rose, elm, buckthorn, buckbean; 
negligible as a pest. 


C. laeviuscula afghanica Reineck. 


Distribution. East Afghanistan: Hindukush. Food 


plant—Cotoneaster. 


Subgenus Ovoclytra L. Medv., subg. nov. 
C. nigrocincta Lac. 


Distribution. Asia Minor and Near Asia, Iraq, Western 
Iran. Indications for Caucasus relate to Karssk oblast', now 
part of Turkey, but the species may occur within the USSR 
too, mainly in the Araks valley. Habitats unknown; Verbas- 
cum indicated as a food plant. 


Variability. The species varies conspicuously in size 
and form of body and in the elytral markings (Figs. 30-33), 
but some of the aberrations described obviously belong to 
other species; in particular, ab. cyprica Pic can be referred 
to C. rotundata sp. n. 


C. laticollis Wse. (Fig. 34). 


Distribution. 


Greece, Rhodes; Asia Minor’, Mercina, 
Cilician taurus. 


C. rotundata L. Medv, sp. nov. 


Body short, strongly rounded laterally, 1.5-1.6 
times as long as its maximum width. Head shiny, 
covered with not dense and not deep punctation, frons 
with a foveate impression, vertex without a longitudin- 
al stria, covered with dense erect hairs. Pronotum 
1.8-1.9 times as wide as long, with lateral margins 
broadly decurvate throughout their length and slightly 
upwardly recurved; disc shiny, with fairly coarse, 
distinct but not uniform punctation. Scutellum oblong- 
triangular, with a rounded, elevated apex, covered 


with small punctures. Elytra much wider than pro- 
notum, 1.2-1.3 times as long as their overall width, 
lateral margins almost straight in anterior fourth, 
later broadly rounded as far as the apex; disc very 
shiny, covered with small, shallow, not easily per- 
ceptible punctures. Tarsi broad, 5th segment slight- 
ly shorter than ist, roughly half of it emerging from 
the excavation of the 3rd. Pygidium evenly convex, 
with a narrowly rounded apex. 5th sternite medially 
thickened, concave in transverse direction, witha 
very slight excavation in apical margin. Body 
length 8-9 mm. Black, mandibular apices and spot 
above eyes rusty-red, elytra yellow, humeral spot, 
and narrow band (shortened at both ends) beyond the 
middle of the elytra, black, the band sometimes dis- 
appearing (Figs. 35-36). Aedeagus with a digiti- 
form process apically, gradually narrowing towards 
the base, with a median carina on the underside 
(Figs. 92-93). 


Distribution. Cyprus: Nicosia, 1 male (holotype); 
"Turkey"'—old label without more precise records, one 
male, paratype. 


Well-distinguished from related species by the very 
broad, short body, the markings, the structure of the 
aedeagus and the distinct punctation of the pronotum. 

It appears that this species has until now been confused 


with C. nigrocincta Lac. and C. bodemeyeri Wse. and re- 
garded as an aberration of these. 


C. cingulata Wse. 


Distribution. Asia Minor and Near Asia, northwards to 
the former Karssk province. Described from "Kurdistan." 


Variability. The size varies greatly; the overall band 
on the elytra varies in width (Fig. 37). 


C. bodemeyeri Wse. (Figs. 38-39). 


Distribution. Asia Minor and Near Asia, Iraq. Records 
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for Cyprus doubtful and requiring confirmation. 
species. 


2 sub- 


C. bodemeyeri bodemeyeri Wse. 


Distribution. All Asia Minor, in the north as far as 


Erzerum. Occurs on Crataegus and Prunus, sometimes en 
masse. 


C. bodemeyeri arabica L. Medv., sbsp. n. 


Related to the nominate form but readily distinguishable 
by the shorter body, which is more strongly rounded later- 
ally, by the absence of a humeral spot, and by the non- 
excavated posterior margin of the 5th sternite. The overall 
elytral band and the structure of the aedeagus are as in the 
typical form. 


Distribution. Bilasha-Pendzhvin, near Baghdad, 13-26 
May 1914 (T. Minorskaya), one male (holotype). 
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THE CADDIS FLIES RHYACOPHILA FORCIPULATA MART. 
AND RH. BACURIANICA LEPN. (TRICHOPTERA, ANNULIPALPIA) 


IN THE CAUCASUS 


S. G. LEPNEVA 


The dark-colored large Caucasian species Rhyacophila 
forcipulata Mart., described from the only specimen known 
at the time from the Caucasus (Georgian Military Highway, 
Gviletka stream, 4 August 1925, 1800 m, D. A. Tarnograd- 
skiy's collection) has long been the subject of further study. 
In describing the species its author noted that "to identify 
the larvae of this species it will be necessary to collect ma- 
terial from the place where the adult form was captured" 
(Martynov, 1926:22-23). He nevertheless decided against 
even hypothetically attributing to Rh. forcipulata a larva with 
very unusual abdominal gills consisting of four short, thick 
subdivided filaments, found almost at the same time (8 and 
24 July 1925) in the same stream and described this ver 
briefly as mapecomeiie sp.? (n.sp.?) (Martynov, 1926:25). 

In this case Martynov, an author of great authority, was 
misled by the Rhyacophila taxonomy developed by McLachlan 
in the 1870's, which held the field at that time (McLachlan, 
1874-1880:434-467). Following this classification Martynov 
referred Rh. forcipulata to McLachlan's "torrentium" group, 
McLachlan having related this species to the Western European 
species Rh. evoluta McL. (Martynov, 1926:22-23, Figs. 1-3; 
Martynov, 7:46, Fig. 19); on the other hand, he assigned 
the larvae with the abdominal gills consisting of four digiti- 
form filaments to McLachlan's group "glareosa."' The 
species Rh. evoluta McL. has now been removed from the 
"torrentium™ group and Rh. glareosa McL. has been removed 
from McLachlan's group of that name, which comprises 
species with gills consisting of four-segmented filaments and 
has been renamed after a type species with a precisely veri- 
fied larval stage and placed in the group "intermedia" (Dthler, 
1950:273). The association of Rh. forcipulata with the "tor- 
rentium" group thus ends and that of the Rhyacophila sp.? _ 
{n. sp.?) Mart. with the "intermedia" group (formerly 
"elareosa") remains.! Martynov rightly refers another 
aucasian species, Rh. vicaria Mart., this time more 
definitively, to the "torrentium” group (1927: 119-121). He 
writes: ''The species closely resembles Rh. torrentium 
Pict. and Rh. albardana McL. but differs from both in cer- 
tain structural details of the genitalia. I have an idea that 
the male specimen from Armenia mentioned by McLachlan 
as Rh. torrentium (Rev. Syn. Trich. Europ. Fauna, 1874- 


1Here we may clear up yet another misunderstanding 

which has long prevailed in Trichoptera literature. McLach- 
lan, in describing the species Rh. glareosa very cautiously 
commented: "In the stream, where the insects occurred, 
Eaton found larvae of a Rbyacophila, which, as no other 
.species of the genus was seen, he inclines to refer to 

lareosa. They differ considerably from those of Rh. vul- 

aris and Rh. dorsalis and from other larvae seen by me, in 
Fie form of the respiratory filaments. Here, each tuft is 
formed of four stout digitiform filaments only" (McLachlan 
1874-1880, supplement Pt. II: 78). In time, Eaton's and 
McLachlan's hypothesis that Rh. glareosa McL. and the lar- 
vae with gills formed of four digitiform filaments belonged 
to the same species was cited by authors as though it were 
an established fact, although no new factual data at all had 
appeared in support of it. This sort of confident assertion 
can be found even in so authoritative and popular a handbook 
as Ulmer's classification (1909:219). In fact, however, not 
only is there no confirmation of the presence of segmented 
gills consisting of four filaments in Rh. glareosa McL. lar- 
vae but there is every justification for doubting their 
presence; Dthler, rightly, in my opinion, is inclined to re- 
fer Rh. glareosa to a group of species with larvae completely 
without gills (the subgenus Hyporhyacophila Dthl., Dohler, 
1950: 275, 289). The morgane? of the genitalia in this 
species supports this view. 
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1880: 437) belongs to the species described above. It is 
highly unlikely that two so closely similar species occur in 
the Caucasus and one can take it that the European Rh. 
torrentium does not exist there" (Martynov, 1927: 121).2 


Even closer to Rh. vicaria Mart. than Rh. torrentium 
Pict. is a new species recently described from the vicinity 
of Varna in the Balkans, Rh. valkanovi Bot. (BotosAneanu, 
1956: 360-363).3 There are thus three related species of the 
"“torrentium" group in Europe: Rh. torrentium Pict. in 
Western and Central Europe, Rh. valkanovi Bot. in the 
Balkans and Rh. vicaria Mart. in the Caucasus. 


The larvae of Rh. torrentium and Rh. vicaria have 
pectinate abdominal gills consisting of a row of branchiate 
filaments situated on one side of a cone-shaped stylus. 
Dthler, while classing species with such gills together 
under the subgenus Hyporhyacophila Dthler, separates those 
whose larvae have ails consisting of four short digitiform 


filaments and places them in a separate subgenus Pararhyaco- 
phila Duhler (Dthler, 1950: 272-274, 726). 


The Rhyacophila forcipolata Mart. larva has recently 
been identified from a fairly large amount of material col- 
lected in the Caucasus by members of the ZIN staff in 1953- 
1956.4 Not long before a larva with four short, segmented- 
filament abdominal gills similar to those of Rhyacophila sp.? 
(n.sp.? larvae) had been described from the Bakurdankt 
stream (Trialetskiy range, D.N. Murbanidze's collection, 
two specimens) under the name Rhyacophila sp. "larva 
arthrobranchia" Mart. (Lepneva, : -330, Figs. 1-5). 


It is known that before pupation the Rhyacophila larva 
constructs a cocoon which in its final form consists of a dense 


elastic leathery brown tissue, dilated under the pressure of 
the fluid filling it. The larva stays inside the cocoon in the 
prepupal condition and later molts to the pupa, its discarded 
sclerites accumulating at the posterior end of the closed 
cocoon, where they are preserved during the pupal stage and 
after the emergence of the adult insect. The 1953-1956 ma- 
terial contained an extensive series of cocoons with "larva 
arthrobranchia" prepupae and pupae in various stages of 
maturity, along with discarded larval sclerites and exuvial 
matter in which the exuviae of gills formed from four short 
filaments can sometimes be found. The mature pupae are 
males in cocoons and can be quite reliably identified as 
Rhyacophila forcipulata Mart. from their large, astonish- 
oa curved titillators and from the shape of the penis, the 
dorsal processes of the 9th and 10th segments and the 
claspers. It has thus been established that the "1. arthro- 
branchia" larvae belong to the species cereus Se 
pulata Mart., and that the synonym is: acophila forci- 
ulata Mart., 1926 (=Rhyacophila sp.? n.sp.?. Martynov, 
TONG: Rhyacophila sp. "larva arthrobranchia Lepneva," 
1946). e Iarge series of Rhyacophila forcipulata Mart. 
larvae contained in the 1953-1956 material hae provided us 
with more detailed knowledge of the larval morphology, and 
in particular, with the structural details and coloration of 
the sclerites. The most important diagnostic characters of 


2Ulyanin had long before doubted the presence of Rh. 

torrentium in the Caucasus (1869: 120). = 
am familiar with a paratype, which was kindly sent 

to me by the author of the species, and I have been unable 
to convince myself of the independence of this species. 

4§.G. Lepneva in 1953; L. A. Zhil'tsova in 1953-1956; 
A. K. Chistyakova in 1953; Ye. A. Tetyuyeva in 1954. 

5See Lepneva, 1957: 13. 
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this larva are given below. 


Rhyacophila forcipulata Martynov, larva. 


(Rh. sp.? n.sp.? Martynov; Rh. sp. "larva" 
arthrobranchia Lepneva). Martynov, 1926: 25; 
epneva, : 325-330, Figs. 1-5). 


Length of 5th instar larva 19-26 mm; the larva is 
shorter after molting, measuring 15-16 mm, and in 
rare cases and under optimum conditions it reaches a 
length of 28-30 mm.°® Head slightly elongate, light- 
colored anteriorly; posterior part of clypeo-frontal 
plate with characteristic dark rhomboid spots; 
posterior frontal setae on a light background. Black 
strip at posterior margin of pronotul plate without a 
brown bridge in the middle connecting the two halves 
or with this bridge anteriorly barely perceptible as a 
small narrow brown band; markings on surface of the 
disk in the region of the punctures uniformly smoky 
brown. Abdominal gills consisting of four short stout 
filaments more or less distinctly divided by shallow 
constrictions into two or three segments. Second 
segment of anal leg with a dark dorsal marginal border 
basally; sabre-like process, as in the Rhyacophila 8. 
str. Déhler species, elongate, large; ventral seta of 
distal division of tarsus very slender, usually smaller 
than large tubercle at base of seta 8. 


Rh. forcipulata Mart. —A mountain species known in the 
imago, pupal an 

Main Caucasian range at altitudes of 1100-1900 m and in the 
northern border chain of the Little Caucasus (Trialetskiy 
range), where it is indigenous at altitudes of about 1000 to 
2200-2300 m (sources of the Bakurianka, Tskhra-Tskharo 
pass); it has not been detected south of the pass in the upper 
reaches of the Ktsia River near Lake Tabiskuri. Not known 
from Armenia. 


On the northern slopes of the Main Caucasian 
range, along the Georgian Military Highway, 
forcipulata is known from the streams Lars (I100 m), 
Belaya (1250 m), Kistinka (1500 m), and Gviletka on 
the highway (1500 m) and at the waterfall (1600 m); 
in the Dar'yali district from a tributary of the Armkha 
River (1209 m); along the line of the Ossetian Military 
Highway from a stream in the Vartseyskoye gorge at 
Zaramaga (1860 m). In the Teberda district it has 
been observed in tributaries of the Alibek River and 
Dombay-Ul'gen and in the Amanauz tributary near the 
Dombay glade (1600-1700 m), in the Ulu-Murudshu 
River, in the stream Azgek (1900 m), in the Mukhu 
River (1300-1900 m), at the confluence of the Kishkad- 
zher and Goralykol Rivers (1850 m), in tributaries of 
the Dzhemagat, Epchik and Nazalykol and in the 
Dzhemagat above the Epchik River hollow. On the 
southern slopes of the Main Caucasian range the 
larvae are known from the Klych River, near the 
"South Shelter" for tourists. 


In the Trialetskiy range area in the basin of the 
Gudzharetis-Tskhali River, the larvae and, in places, 
the pupae too have been found throughout the upper 
course of the Bakurianka, starting from the sources 
(2200 m) to a point below the settlement of Bakuriani 
(1600 m), and also from the Didi-Mitarbi, a tributary 
of the Bakuriaka; larvae and pupae from a stream 
entering the Gudzharetis-Tskhali at Tsagveri are 
known from collections preserved at the Timotes- 
Ubani monastery. 


In spring and the first half of summer until the beginning 


of July only the larvae are found, including mature individuals 


ready for pupation; prepupae are found from 7 to 10 July until 
the end of August; pupae at various stages of maturity have 
been observed from mid-July to the end of August; pupation 
undoubtedly starts earlier, since adult insects occur singly 
from 22 June and throughout July; the largest number of 


®Such larvae have been observed in the Kistinka Stream 
(1500 m), Georgian Military Highway, on 6 May 1955, one 
larva, 28 mm long; in a tributary of the Armkha River, 26 
May 1955 (1209 a one larva 30 mm long; Mukhu River 
(1350 m), 22 June 1955, one larva, 27.0 mm long; Epchik 
River at Dzhemagata, 14 July 1954 (1400 m), one larva, 29 
mm long; tributary of Amanauz River, 28 July 1954, one 
larva 30.4 mm long; Mukhu River, 18 August 1954 (1900 m), 
one larva, 30 mm long. 


arval stages from a number of points in the 
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pupae was found in August, when the adult larvae are al- 
ready beginning to be rare in the streams. 


Rhyacophila bacurianica Lepneva, was first captured in 
the Caucasus in the vicinity of Krasnaya Polyana (one 
specimen); this male, labelled "Armyanskiye Balangany, 


18 September 1935, S. Deyev,"’ had been included in the 
ZIN collection without a note indicating it to be a new species. 


In 1939 D.I. Murvanidze found a larva similar to "larva 
arthrobranchia" in the sources of the Bakurianka (2350 m), 
With gills consisting of four segmented filaments but con- 
structed somewhat differently (1 July 1939, one specimen, 
17 mm long); the larva was described under the title "larva 
bacurianica" (Lepneva, 1946; 330-331, Figs. 6,7). In 1953- 
1956 Similar larvae were collected by members of the ZIN 
staff in streams in the Tskhra-Tskharo pass, in the Baku- 
rianka rivulet and in streams near Teberda. Sclerites of 
larvae described as "larva bacurianica” have a number of 
features fairly clearly distinguishing them from Rh. 
forcipaists larvae. Such sclerites have been repeatedly 
ound in cocoons of mature male pupae with the fully formed 
imago genitalia of the new species described below and 
named after its larval form Rhyacophila bacurianica Lepn. 
(Lepneva, 1957: 13); a male imago of Rh. bacurianica was 
reared from the pupa on 27 August 1953 in a garden watered 
by the Bakurianka. The male collected by S. Deyev on 18 


September 1935 from the neighborhood of Krasnaya Polyana 
also belongs to this species. 


Rhyacophila bacurianica Lepneva, sp.nov., male. 
(Rhyacophila sp. "larva bacurianica" Lepneva), 
Lepneva 1946: 330-331, Figs. 6,7. 

Imago, male. Medium-sized insect; body 
length 11 mm, length of forewing 15 mm, length of 
hind wing 12 mm. Head light-brown, with similar 
light colored hairs; eyes black in dried specimens, 
ocelli small, light, not easily visible; antennae 
evenly light brown from the base upwards and then 


ringed with a slightly infuscate distal margin on 
each segment. 


Pronotal tubercles, like the head, light brown 
with brownish hairs. Forewing pale with indistinct 
reticulation and small brownish spots along some of 
the veins; a distinctly outlined white spot at the point 
where media branches. Hind-wing hyaline, pterostig- 
ma mat and pale. Legs evenly light brown. 


First to 8th abdominal segments blackish-brown; 
9th segment brown with a uniformly wide tongue- 
shaped process on the posterior margin (Fig. 1); 
tergite of 10th segment, as in Rh. forcipulata Mart., 
lyriform but wider, with large aT yeaa processes 
laterally, distally narrowed beak-like, turned down- 
wards, with a weak longitudinal medial furrow. 
Distal joint of the clasper (Fig. 2) as in Rh. forci- 
pulata, relatively large, almost half the size of the 

asal joint, with distinctly differentiated short upper 
and elongate lower lobes. The latter, unlike that of 
Rh. forcipulata is not dilated at the base, the section 
of the posterior margin between the lobes being con- 
sequently almost straight; the apex of the lower lobe 
round, and with numerous small retrorse spines; 
similar but fewer spines at apex of upper lobe. Penis 
terminally constricted to form an elongated tube; 
titillators echinate, a good deal smaller than in Rh. 
forcipulata, slightly decurved (Figs. 2 and 3); ventral 
plate reddish-brown, slightly sclerotized, with 
characteristic spatulate dilation at end and smoothly 
rounded posterior margin (Fig. 3). 


Holotype, one male, Bakurianka rivulet, 27 
August 1953, above the village of Bakuriani; A. 
Chistyakova's coll., ZIN. 


Fifth instar larva. Length 18-24mm. Head 
broad, relatively short, with almost parallel lateral 
sides; frontoclypeus mainly dark, posterior frontal 
setae standing out against a dark background, a light 
space only on the sides of the anterior division of 
the plate; along the edges of the ventral side of the 
head there are large dark spots and rows of large 
dark punctures; sometimes the background of the 
spots is pale or only the punctures remain. Black 
strip of posterior margin of pronotal plate with a 
brown spot in the middle of each half or with a 
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Figs. 1 - 3. Rhyacophila bacurianica Lepneva, sp.n., male. 


1 - end of abdomen, 


dorsally; 2 - the same, laterally; 3 - the same, ventrally. 


distinct brown bridge which, however, does not reach 
the posterior margin of the strip; coloration of plate 
surface uneven, with a darker median band and dark 
lateral spots. Ventral gill of tuft much slenderer than 
the rest, sometimes almost transparent. Dark mark- 
ings of sclerites with large punctures distinctly pre- 
served in exuviae shed by larvae on molting and pre- 
served in the pupal cocoons of the species. 


Rh. bacurianica is much less widespread in the Caucasus 
than Rh. forcipulata and is apparently confined to much higher 
‘altitudes and colder streams. Within the Great Caucasus it 
is known in the vicinity of Krasnaya Polyana and in the Te- 
berda district, where it is fairly widespread, reaching alti- 
tudes of almost 2000 m. 


Larvae occur in the following streams: tribu- 
tary of the Dombay-Ul'gen River (1700 m); tributary 
of the Alibek River (about 1900-2000 m); Baduk R. 
(1600 m); upper reaches of the Ulu-Muradzhu (about 
2000 m); and, interestingly, the clear cold-water 
Goluboye Murudzhinskoye Lake, where the summer 
water temperature is 119 (4 August 1954); Mukhu R. 
at a height of 1900 m and near the mouth (1300 m); 
tributary of the Mukhu River—Azgek River (1900 m 
and higher in the upper reaches). Not noticed in the 
Dzhemagat basin. The most easterly point at which 
Rh. bacurianica has been found in the Great Caucasus 
is the Mamisondon River in the Zaramag district 
(1800 m), (Ossetian Military Highway) where an adult 


larva of the species, 27 mm long, was found on 19 
May 1955. 
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In the mountains of the Trialetskiy range (Little 
Caucasus) Rh. bacurianica inhabits sources in the 
Tskhra-Tskharo pass (2300 m) where the summer 
temperature is 7° (26 August 1923) and Rh. forci- 
pulata has not been noticed. It predominates in 
sources and springs of the Bakurianka (220-1350 m) 
with a summer temperature of 5° (1 July 1939) to 
10° (3 August 1953) and where Rh. forcipulata oc- 
curs singly. Lower down the Gakartanie Rh. 
bacurianica occurs up to an altitude of 1800 m (a 
point immediately above Bakuriani); it is not known 


from the tributaries of the Bakurianka and the 
Gudzharetis -Tskhali. 


Adult Rh. bacurianica larvae measuring 16-27 
mm were observed from 2 July to 28 August 1953, 
prepupae from 16 July to 5 October 1953 and mature 
pupae from 3 August to 2 October 1953. At the end 
of August (26 August 1953 and 23 August 1954) young 
larvae and mature pupae were found at altitudes 
above 2000 m along with adult larvae and prepupae. 
Adult insects were noted on the banks of the Baku- 
rianka (1800 m) on 27 August 1953 and in the vicinity 
of Krasnaya Polyana on 18 September 1935 (S. Deyev). 
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NEW SUBGENERA AND SPECIES OF 
THE GENUS BRACON F. (HYMENOPTERA, BRACONIDAE) 


Vv. I. TOBIAS 


The’ three new subgenera and five new species of Bracon 
described in this paper present morphological peculiarities 
of great value for the study of the generic taxonomy. Some 
of these are interesting not merely because they can and must 
be used as group characteristics of the different taxonomic 
classifications but also because they raise questions of a 
more general order. 


The most noteworthy subgenus is Pilibracon, subgen. 
nov., described from a species found in the Pamirs by K. B. 
Gorodkov at an altitude of 4000 meters and so, apparently, 
characteristic of high-mountain regions. A fairly dense 
brush of slender protruding hairs was developed on each of 
the densely punctate 3rd, 4th and 5th tergites of the male ab- 
domen, the other tergites of which are smooth (Fig. 6). 

This character is peculiar to the species; there is no parallel 
either in other Bracon species or in any other members of 
the family Braconidae. As a rule, the abdominal tergites in 
Braconidae are either completely smooth or sculptured at the 
base and glabrous at the apex; they are rarely sculptured 
apically and glabrous basally. In this species, however, the 
middle tergites are sculptured and the basal and apical ter- 
gites are completely smcoth. It seems that no other species 
of Braconidae has yet been found to possess a dense brush of 
protruding hairs on the middle abdominal tergites. Lastly, 
the length ratios of the abdominal tergites in Braconidae are 
as a rule such that the 3rd is longer than the 4th, the 4th 
longer than the 5th and so forth; whereas in Pilibracon the 
inverse ratio is found: the 3rd is shorter than the 4th, the 
4th shorter than the 5th and only the following tergites are in 
the normal ratio. All these peculiarities are presumably due 
to a single cause and are correlated. Their significance is 
not yet clear but we may assume that they are connected with 
the high-mountain habitat of this subgenus, since many moun- 
tain species of insects are characterized by a dense body 
pubescence. 


The above-mentioned characters have developed only in 
the male of Pilibracon. The female is sharply distinguished 
from the male by the completely smooth and only very slight- 
ly pubescent abdominal tergites. Like the male it is char- 
acterized by greatly shortened radial and 2nd cubital cells, 
fairly deep parapsides (parapsidal furrows) and weak, oblique 
grooves on the 2nd tergite. The remaining characters of the 
female resemble those of typical representatives of the sub- 
genus Glabrobracon. Species with a shortened radial cell on 
the forewing do occur, although rarely, in this subgenus. 
These include the species Bracon (Glabrobracon) pelliger, 
sp. n., described below, which belongs to the same group as 
B. (G.) ciscaucasicus Tel., and species of the group B. (G) 
tekkensis Tel. and B. (G.) parviradialis Tobias (Tobias, 
1958, 1959). The comparatively deep parapsides and weak 
grooves on the 2nd tergite are too unimportant to provide a 
basis for distinguishing an independent subgenus. Only the 
greatly shortened 2nd cubital cell, resembling in shape that 
of Habrobracon, fairly sharply distinguishes the Pilibracon 
female from other Bracon species. In particular, the Ist 
segment of the radius in Pilibracon is equal to the 2nd, where- 
as in other subgenera of Bracon it is always much shorter 
than the 2nd. Nevertheless, there is hardly justification for 
erecting a separate subgenus solely on the basis of this char- 
acter, even if it were reinforced by other, weaker charac- 
ters; the form with these distinguishing features would 
probably be better identified as an independent group within 
the subgenus Glabrobracon. 


This raises the question whether it is proper to erect a 
species into a separate subgenus on the basis of characters 
in one sex alone. My own opinion is that this is not only pos- 
sible but necessary. Sharp sexual dimorphism only empha- 


362 


sizes the peculiarity of a species and adds a further very 
important character. Comparatively slight sexual di- 
morphism is in fact observable in Bracon species, as in the 
overwhelming majority of Braconidae. Sharp morphological 
differences between the sexes in such groups must therefore 
be regarded as an important taxonomic character. Any 
natural system of classification must be based on the char- 
acters of species, not those of specimens and there should 
therefore be no objection to identifying any particular taxo- 
nomic category on the basis of characters belonging to one 
sex alone. 


As we mentioned above, Pilibracon is characterized by 

a shortened radial cell. Apart from this species, B. (G.) 

elliger, sp. n., B. (Lucobracon) stepposus, sp. n. and 
5 tf) longithorax, sp. n. are all differentiated bya 
shortened radial cell. The shortening of this cell is charac- 
teristic of steppe species of Bracon and is apparently con- 
nected with adaptations to an open steppe habitat with thin 
grass stands and constant strong winds (Tobias, 1959). Two 
of the four species with shortened radial cells have in fact 
been found in the desert steppe of Central Kazakhstan and a 
third in the high-mountain desert region of the Pamirs. We 
may assume that B. (L.) longithorax, sp. n. is also as- 
sociated with the steppes. The pattern established earlier 
is thus once again confirmed. 


The types of all the forms described are preserved in 
the ZIN. 


SCULPTOBRACON Tobias, subgen. nov. 


Head transverse; antennae much shorter than 
the width of the eye; width of ocellar basin equal to 
its distance from the eye; ocelli in equilateral tri- 
angle, the distance between them being twice their 
diameter; longitudinal diameter of eye twice as 
long as the transverse diameter; width of oral 
cavity one and one-half to almost twice the dis- 
tance from it to the eye and half the longitudinal 
diameter of the eye; rostrum short, palps not 
longer than head. Antennae filiform, slightly 
thickened, without many joints and shorter than 
body; flagellar segments slightly longer than wide 
and of the same length at the base and at the apex 
of the flagellum. Prosternum not flattened an- 
teriorly, uniformly convex; median lobe of meso- 
notum not gibbous, parapsides weak; scutellum with 
a small punctiform impression medially in anterior 
third. R twice as wide as 2Cu, terminating near 
wing tip; 2Cu much longer than wide, r, much longer 
than r, and cuqu,. Hind femora slender, seven 
times as long as wide; last joint of hind tarsus equal 
to 2nd but much larger than 3rd. Abdomen below 
without a carina; 2nd tergite larger than 3rd, the 
suture between them broad, crenulated, arcuate; 
7th sternite reaching apex of abdomen. Ovipositor | 
short, barely extending beyond the apex of the ab- 
domen, with slender valves. Body covered with com- 
paratively short, sparse, light, appressed hairs. 

Thorax smooth; head with shagreened sculpturing. 


This subgenus resembles subgen. Bracon (s. str.) in the 
venation, structure of the antennae and coarse sculpturing 
of the abdominal tergites, and is sharply differentiated 
from it by the short ovipositor and shagreened sculpturing 
on the head and abdomen. The shagreened sculpturing and 
the fairly strongly developed oral cavity make it similar to 





Figs. 1 = 3. = Bracon (Sculptobracon) burjaticus sp. n. 1 = forewing (R = radial, 
MCu, 2Cu, 3Cu - Ist., 2nd. and 3rd. cubitals, D - discoidal, I1Sm, 2Sm = Ist and 
2nd submedial cells. r), rg, rz - Ist, 2nd and 3rd segments of radial vein; cu}, 
cu2, cuz and cu, = Ist, 2nd, 3rd and 4th segments of cubital vein; mj, m2 - Ist 
and 2nd segments of medial vein; cuqu,, cuqug - Ist and 2nd transverse cubitals, 
rec = recurrent vein; b - segment of basal vein within discoidal cell; n - 


nervulus; 2 = hind tarsus; 3 = abdomen, dorsal view. 


the subgenus Lucobracon, but the combination of other charac- 
ters differentiate it from that subgenus. Sculptobracon is dis- 
tinguished from all other subgenera of Bracon, apart from 
Foveobracon, subgen. nov., described below, by the circular 
punctiform impression on the scutellum. 


BRACON (SCULPTOBRACON) BURJATICUS 
Tobias, sp. n. (Figs. 1, 2,3) 


Female: 3.8-3.9 mm. Head 2-1/2 times as wide 
as long; antennae annularly constricted; longitudinal 
diameter of eye 4-5 times as long as gena; width of 
face 1-1/2 times its height with clypeus. Antennas 26- 
28-segmented. Thorax twice as long as its height. 
Wings equal in length to body; r emerging a slight 
distance beyond the middle of the stigma; 2Cu equal 
to 1Cu, much larger than D; D larger than 2Sm; r, 
shorter than r, by a factor of 2/3-2, 2-3 times as 
long as r,, twice as long as cuqu, and longer by 1/2- 
2/3 than cuqu,; cu, shorter than cu, by 1/4-1/3, twice 
as long as cuqu,; b twice as long as rec, slightly 
shorter thanm,. 1st segment of hind tarsus with in- 
ner side basally excavated, twice as long as 2nd; 2nd 
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segment almost twice as large as 3rd; longer spur 
of hind tibia short, equal to 1/4 of the 1st tarsal 
segment. Abdomen slightly longer than thorax; 
first tergite short, half as wide again as it is long, 
its dilated parts 2-1/2 times as wide as long, the 
middle area much wider than long; 2nd tergite 2- 
2.5 as wide at base and 2.5-3 times as wide at apex 
as long. The face, frons, vertex and genae with 
shagreened punctation, slightly shiny; intermediate 
segment with a short sharp carina apically and 
coarse rugae radially divergent from it in the mid- 
dle, with shagreened punctation between the rugae, 
slightly shiny, shiny laterally, almost glabrous; 
abdominal tergites with coarse rugose sculpturing 
and soft shagreened punctation between the rugae; 
1st tergite with coarse transverse rugae along sides 
of central area, 2nd tergite medially with a longi- 
tudinal smooth elevation, suture between 2nd and 
3rd tergites coarsely crenulated, broad. Black; 
broad spots under eyes, in upper part of face and 
on genae, mouth parts, mesonotum except middle 
of lateral plates, margins of scutellum, pronotum 
and apices of fore femora, yellowish-red; sides of 
mesonotum and abdominal tergites brownish; 





Figs. 4 - 6. - Bracon (Pilibracon) disparilis sp. n. 4 - 


forewing; 5 - hind tarsus; 6 - abdomen, male, laterally. 
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sp.n 





abdominal sternites yellow with black spots; wing uni- 
formly infuscate; stigma and veins brownish. 


Male not known. 


Material: Transbaykal, Ulan-Ude, owlet cater- 
pillar on poplar 11 August 1959, three females, holo- 
type and paratypes (V. Kolmakova). 


Remarks. The species was reared from a caterpillar 


found in the open, whereas the overwhelming majority of , 
Bracon species characteristically parasitize hosts living in 
concealment. The abruptly shortened ovipositor of Bracon 


(Sculptobracon) burjaticus Tobias sp.n. is apparently as- 
sociated with this peculiarity of the biology. 
PILIBRACON Tobias, subgen. nov. 


Subgeneric type, Bracon (Pilibracon) disparilis Tobias, 
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Figs. 7 - 8. = Bracon (Foveobracon) biimpressus Tel. 7 - 
forewing; 8 - Ist, 2nd and 3rd abdominal tergites. 


Head transverse; temples half as long as the 
width of the eyes; width of ocellar basin equal to its 
distance from the eyes; ocelli in an equilateral tri- 
angle, distance between them twice their diameter; 
longitudinal diameter of eyes twice as great as the 
transverse diameter; oral cavity barely wider than 
the distance from it to the eyes; rostrum short; 
palps much shorter than head. Antennae thickened, 
filiform, with few joints, slightly moniliform in fe- 
males and slightly shorter than body (but n males, 
equal in length to body); flagellar segments in females 
half as long again as they are wide, in males twice as 
long, of uniform length at base and at apex of flagel- 
lum. Prosternum anteriorly uniformly convex; 
median lobe of mesonotum not gibbous; parapsides 
distinct, anteriorly deep; scutellum without a punc- 
tate impression. R almost twice as wide as 2Cu, 
shortened, terminating well before the wing apex; 

r, equal to r,. Hind femora six times as long as 
wide; last segment of hind tarsus equal to 3rd, much 
smaller than 2nd. Second tergite equal to 3rd, the 
suture between them in the females being weak, only 
medially distinct and curved, whereas in the males 
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it is distinct throughout and almost straight. Body 
glabrous; in the male, 3rd-5th tergites densely 
punctate, mat, with dense light erect hairs; 2nd 
tergite with weak oblique furrows. 


Resembles Glabrobracon in body sculpturing (except for 
3rd-5th tergites in male), structure of head, thorax and ab- 
domen; the venation relates it to the group B. (G.) parviradi- 
alis Tobias (Tobias, 1959). Sharply distinguished ira all 
Bracon subgenera by the peculiar sculpturing and pubes- 
cence of the 3rd-5th tergites on the male abdomen, the 
short 2nd cubital cell, the short 2nd segment of the radius, 


which is equal in length to the 1st, and the sharply expressed 
sexual dimorphism. 





BRACON (PILIBRACON) DISPARILIS 
Tobias, sp. n. (Figs. 4,5, 6) 


Male 2.1 mm. Head twice as wide as long; 
temples behind eyes straight, then abruptly rounded; 
longitudinal diameter of eyes four times as long as 
genae; width of face 1-1/2 times the combined height 
of face and clypeus. Antennae 23-segmented scape 
shorter than Ist flagellar segment. Thorax 1-1/2 
times as long as its depth. Wings slightly longer 
than body; 2Cu half as great as 1Cu, smaller than D; 
D almost twice the size of 2Sm; r emerges beyond 
middle of stigma, terminating at the same distance 
from the stigma as from the apex of the wing; r, 
equal to r,, a quarter the length of r,, slightly 
shorter than cuqu,, only just over half the length of 
cuqu,; cu, 1/3 the length of cu,, half as long again 
as cuqu,, twice the length of cuqu,; b slightly longer 
than rec, equaltom,. Tarsal claws strongly de- 
veloped, slightly longer than half the length of the 
last joint; large spur of hind tibia short, 1/4 the 
length of the 1st tarsal joint. First abdominal ter- 
gite slightly more than twice as long as wide; its 
dilated part conspicuously longer than wide, its 
median area wedge-shaped, almost twice as long as 
wide at the apex; length of 2nd tergite 2/7 its width 
at the base and 1/4 its width at the apex; 3rd tergite 
slightly longer than 2nd, 4th slightly longer than 3rd, 
Sth slightly longer than 4th, 6th much shorter than 
Sth. Body mostly smooth, covered with short, 
sparse hairs; 2nd tergite with weak oblique furrows 
on sides; 3rd-5th tergites densely punctate, the 
distance between the punctures being equal to their 
diameter, and covered with dense, erect, light 
hairs; anterior and posterior margins of tergites 
glabrous, without punctures. Black; venter of ab- 
domen brownish-yellow; wings uniformly slightly in- 
fuscate; stigma and veins brownish. 


Female differs from male in having slightly 
shorter, 21-segmented antennae, with conspicuous- 
ly shorter (half as long as wide), slightly moniliform 
flagellar segments and different abdominal structure 
(suture between 2nd and 3rd tergites weak, distinct 
and curved only medially; 3rd tergite longer than 
4th, 4th longer than 5th; tergites completely smooth, 
evenly and sparsely covered with short hairs). Ovi- 
positor equal in length to abdomen. 


Material: Pamirs, Takhta-Korum, 4000 m, 
steppe slope, one male (holotype), female (allotype), 
30 July 1958 (K. Gorodkov). 


FOVEOBRACON Tobias, subgen. nov. 


Subgeneric type, Bracon biimpressus Telenga, 1936 


(Figs. 7, 8). 


Head transverse; temples much shorter than 
eye width; ocelli in equilateral triangle, the distance 
between them twice their diameter; longitudinal 
diameter of eye twice its transverse diameter; 
width of mouth cavity equal to its distance from eye; 
rostrum short; palps shorter than head. Antennae 
filiform, not greatly thickened; flagellar segments 
quadrate, the basal ones slightly longer than wide. 
Thorax half as long again as its depth; parapsides 
weak; prosternum anteriorly swollen, with a low 
but distinct ridge between the lobes; median lobe of 
mesonotum not gibbous; scutellum with a puncti- 
form impression basally. R twice as wide as 2Cu, 
terminating at wing apex; 2Cu long, almost three 
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Figs. 9 - 10. = Bracon (Glabrobracon) pelliger, sp. n. 


abdomen, superior view. 


times as long as wide, r, four times as long as r,. 
Hind femora five times as long as wide; last joint of 
hind tarsus equal to 2nd, longer than 3rd; longer spur 
of hind tibiae longer than 3rd tarsal segment, but less 
than half the 1st. Second tergite slightly shorter than 
3rd, strongly transverse; suture between them deep, 
curved. Body mostly smooth; face, except medially, 
frons and vertex, with shagreened punctation, mat; 
prosternum medially rugulose punctate; 1st tergite 
coarsely rugulose, its central area smooth, with two 
rugulose depressions at the sides of the narrow and 
smooth median elevation; 2nd tergite with two deep 
sculptured depressions beside the elevated middle 
part and two weak longitudinal furrows laterally. 
Ovipositor equal in length to abdomen. 


Distinguished from other Bracon subgenera by the shape 
of the central area of the 1st tergite, the deep sculptured de- 
pressions in the middle part of the 2nd tergite and weak 
longitudinal lateral furrows, the punctiform impression in 
the scutellum (in this character it resembles 


Sculptobracon, 
subgen. nov.) and the swollen prosternum, which is sculp- 


tured along the sides of the small ridge rising between its 
lobes. 


BRACON (GLABROBRACON) PELLIGER 
Tobias, sp. n. (Figs. 9, 10) 


Female. 2.4mm. Head 2-1 2 times as wide as 
long; temples half as long as the eye width, evenly 
rounded; width of ocellar basin less than its distance 
from the eye; longitudinal diameter of eye 2/3 greater 
than transverse diameter, three times as long as 
genae; face half as wide again as its height combined 
with clypeus; width of mouth cavity equal to the dis- 
tance from it to the eye. Antennae filiform, 23- 
segmented, equal in length to the body; flagellar seg- 
ments considerably longer than wide. Thorax 2/3 
longer than its height; parapsides weak. Wings equal 
to body length; R short, its anterior margin slightly 
shorter than the stigma; 2Cu smaller than 1Cu, 
equal to D; D much wider than 2Sm; r emerging from 
middle of stigma, terminating midway between wing 
tip and stigma; r, strongly curved; r, twice as long 
as r,, half the length of r,, twice as ‘long as cuqu,, 
equal to cuqu,; cu, half the length of cu,, twice as 
long as cuqu,, four times as long as cuqu,; b one 
fourth as long again as rec, slightly shorter than m,. 
Hind femora five times as long as wide; last joint o 
hind tarsus larger than 3rd, but smaller than 2nd. 
Longer spur of hind tibiae very short and slender, 
barely thicker and longer than the hairs on the apex 
of the tibia. Abdomen equal in length to thorax; first 
tergite three times as long as wide, its elevated part 
apically narrowed, twice as long as wide; 2nd tergite 
with strongly developed membranous areas, dividing 
it into three sclerotized sections, the middle section 
being the same size as the membranous parts, almost 
square, and the lateral sclerotized areas being tri- 
angular; 3rd tergite almost entirely membranous; 4th 
tergite membranous in posterior half; suture between 
2nd and 3rd tergites weak. Ovipositor half as long as 
abdomen. Body smooth, covered with light, appressed 
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9 - forewing; 10 - 


hairs, more densely along the parapsides and on the 
sides of the metathorax. Black; head, apart from 
the middle of the vertex and frons and spots behind 
the eyes, the dorsal part of the pronotum, narrow 
bands along the parapsides, tegulae fore and middle 
legs, apices of hind femora and bases of hind 

tibiae reddish yellow; genae, face margins, sternites 
and membranous parts of abdominal tergites, yellow; 
wings light, stigma yellowish-brown. 


Males. 1.8-2.1 mm. Resembles female. An- 
tennae 21-segmented; flagellar segments twice as 


long as wide. Thorax black throughout and head 
black above, fore and middle legs brownish. 


Material. Karagandinsk oblast', Zhana-Arka, 
on the flowers of Ferula caspica, 15 June 1958, 1 
female (holotype) TZ June TobB- 2 males (allotype 
and paratype). 


Belongs to the group of Bracon (Glabrobracon) colpo- 





Figs. 1] = 13. - Bracon (Lucobracon) stepposus, sp. n. 


11 - head, anteriorly; 12 - forewing; 13 - hind tarsus, 


phorus Wesm. (Tobias, 1958). Distinguished from all other 
species of the group by the strong development of mem- 
branous parts on the abdominal tergites, primarily the 
membranous areas of the 2nd tergite (in other species of the 
group membranous parts may be developed only in the an- 
terior lateral angles of the 2nd tergite) and the greatly 
shortened radial cell. The latter relates it to B. (G.) cis- 
caucasicus Tel., but the cell is not so short in that species. 


BRACON (LUCOBRACON) STEPPOSUS 
Tobias, sp. n. (Figs. 11, 12, 13) 


Females. 3.6-4mm. Head transverse, 
slightly more than half as wide again as long; tem- 
ples equal in width to eye; width of ocellar basin 
equal to its distance from eye; longitudinal diameter 
of eye twice its transverse diameter, five times as 
long as genae; width of face twice the height of the 








face combined with the clypeus; width of mouth cavity 
twice the distance from it to the eye. Antennae slight- 
ly longer than head and thorax, only slightly thick- 
ened, filiform, 26-28-segmented; flagellar segments 
quadrate, basally and apically slightly longer than 
wide, only slightly moniliform. Thorax twice as long 
as its depth, parapsides weak. Wings as long as 
stigma; 2Cu only just over half the length of 1Cu, 
slightly smaller than D; D a good deal wider than 
2Sm; r emerging from middle of stigma; r, slightly 
longer than r, and cuqu,, one third to two fifths the 
length of r,, two thirds the length of cuqu,; cu, two 
thirds the length of cu,, half as long again as cuqu,, 
three times the length of cuqu,. Hind femora three 
times as long as wide; last segment of hind tarsus 
equal to 2nd segment, larger than 3rd; longer spur 

on hind tibia slightly shorter than half the first tarsal 
joint. Abdomen conspicuously longer than thorax; 
first tergite slightly longer than wide at the apex, its 
dilated part slightly wider than long or square; 2nd 
tergite shorter than 3rd, 2 to 2.5 times as wide at 
base and 3 to 3.5 times as wide at apex as long; 
suture between 2nd and 3rd tergites deep, strongly 
curved; 7th sternite usually falling well short of the 
abdominal apex. Ovipositor half as long as abdomen 
or slightly longer. Body smooth; face slightly and not 
densely punctate, shiny; intermediate segment medial- 
ly and apically sculptured, with a weak longitudinal 
ridge bordered by weak furrows; Ist tergite slightly 
and 2nd tergite medially fairly coarsely rugulose; 
base of 3rd tergite sometimes rugulose. Body 
covered with fairly dense, long, appressed light hairs. 
Black; mouth parts, spots near eyes, and sometimes 
the parapsides, trochanters, fore femora except 
bases, apices of middle and hind femora, fore tibiae 
and bases of middle and hind tibiae, and the tarsi ex- 
cept the last joints, all reddish-brown. Sometimes 
the fore femora, except the apices, and the trochan- 
ters of all legs are black; 2nd tergite laterally often 
with round red spots; wings light, stigma and veins 
brownish. 


Male unknown. 


Material. Karagandinsk oblast', 40 km south of 
Zhana-Arka, Koksengir, on flowers of Ferula caspica, 
14 June 1958, 1 female, 15 June 1958, 6 females 
(holotype and paratypes) (V. Tobias). 


Belongs to the group Bracon (Lucobracon) kasachstani- 
cus Tobias, characterized by a shortened radial cell, thick- 
ened femora and short ovipositor (Tobias, 1959). Distin- 
guished from B. (L.) kasachstanicus Tobias by the broad 
mouth cavity, shorter antennae, more curved suture be- 
tween the 2nd and third tergites; distinguished from B. (L.) 
akmolensis Tobias by the much larger number of antennal 
segments and the weakly curved 3rd segment of the radius, 
and from B. (L.) brevifemur Tobias by the radius emerging 
from the middle of the stigma, the much wider discoidal cell 
and the abdominal coloration. 


BRACON Lean LONGITHORAX 
Tobias, sp. n. (Fig. 14) 


Female. 4mm. Head transverse, half as wide 
again as its length; temples much shorter than eye 
width; width of ocellar basin much less than distance - 
from it to eye; longitudinal diameter of eye half as 
long again as the transverse diameter and five times 
as long as genae; face three times as wide as its 
height with clypeus; width of mouth cavity three times 
the distance from it to the eye, slightly less than the 
width of the eye. Antennae barely longer than head 
and thorax, filiform, only slightly thickened, 25- 





Fig. 14, - Bracon (Lucobracon) longithorax, sp. n. fore- 


wing. 


segmented; segments of flagellum slightly longer 
than wide, the basal ones a little the longest. 
Thorax compressed from top to bottom, almost four 
times as long as its height; parapsides weak. Wings 
barely more than half the body length, narrow; R of 
the same width as 2Cu, much longer than stigma; 
2Cu much longer than 1Cu, twice as long as D; D 
the same width as 2Sm; r emerges from the middle 
of the stigma; r, almost straight, terminating well 
short of the wing apex; r, three times as long as r,, 
two thirds the length of r,, two and one half times 
as long as cuqu,, almost twice as long as cuqu,; b 
half as long again as rec, two thirds the length of 
m,. Legs short; hind femora thickened, three 
times as long as wide; last joint of hind tarsus 
slightly longer than 2nd, twice as long as 3rd; 
longer spur on hind tibiae equal to half the 1st 
tarsal joint. Abdomen almost as long as thorax, 
with a well developed keel; 2nd tergite parallel-sided, 
slightly longer than wide; 3rd tergite slightly longer 
than 2nd; suture between 2nd and 3rd tergites 
straight, rather weak; 7th sternite extending well 
beyond apex of abdomen. Ovipositor barely more 
than half the length of the abdomen. Body smooth; 
intermediate segment with rugulose punctation 
apically; 2nd tergite with rugulose punctation medial- 
ly, and a smooth longitudinal middle rib. Black; 
head red-yellow; occiput, ocellar basin and middle 
of frons brownish; pronotum, tegulae, apices of 
femora, fore and middle tibiae and base of hind 
tibiae brownish-yellow; abdominal sternites with 
strongly developed yellow markings; wings slightly 
infuscate, stigma yellowish-brown, veins brownish. 


Male unknown. 


Material. Vicinity of Krasnoyarsk, 3 August 
1924, female (holotype) (Vinogradov). 


Belongs to the group Bracon (Lucobracon) hungaricus 
Szepl. (=xanthostigmus Kok. obias, s 1S— 
tinguished from B. (L.) hungaricus Szepl. and B. (L.) 
brachypterus Tobias by the very large 2nd cubital cell, the 


small discoidal cell, the more prolate thorax and the longer 
2nd and 3rd abdominal tergites; in addition, distinguished 


from B. (L.) pungaricus Szepl. by the short ovipositor, 
shorter genae and smaller number of antennal segments and 
from B. (L.) brachypterus Tobias by the appreciably shorter 
ovipositor. 


BRACON (LUCOBRACON) JAKUTICUS 
Tobias, sp. n. (Figs. 15, 16) 


Female. 2.3mm. Head twice as wide as long. 
Width of ocellar basin less than the distance from it 
to the eye; temples half the width of the eye, evenly 
rounded; longitudinal diameter of eye twice the 
length of the transverse diameter and four times as 
long as the genae; face two thirds wider than its 
height with clypeus; width of oral cavity almost twice 
the distance from it to the eye. Antennae much 





Figs. 15 - 16. = Bracon (Lucobracon) jacuticus, sp. n. 


15 - head, anteriorly; 16 - forewing. 
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shorter than body, filiform, thickened, 22-segmented; 
flagellar segments almost quadrate, moniliform. 
Thorax twice as long as its height, parapsides weak. 
Wings as long as body; R twice as wide as 2Cu, its 
anterior margin much longer than the stigma. 2Cu 
equal to 1Cu, longer than D; D much wider than 2Sm; 
r emerging from middle of stigma, terminating at 
wing tip; r, only slightly curved; r, twice as long as 
r,, just over half the length of r,, twice as long as 
cuqu,, half as long again as cuqu,; cu, slightly shorter 
than cu,, two and one half times as long as cuqu,, 

four times as long as cuqu,; b longer than rec by one 
third, slightly shorter than m,. Hind femora four 
times as long as wide; hind tarsi shortened, the last 
joint longer than the 2nd and twice as long as the 3rd; 
longer spur on hind tibiae equal to one third the first 
tarsal joint. Abdomen slightly longer than thorax, 
with a well-developed carina; 1st tergite slightly 
longer than wide, its dilated part transverse; 2nd ter- 
gite slightly longer than 3rd, its length one third its 
width at the base and two-sevenths its width at the 
apex; suture between 2nd and 3rd tergites.distinct but 
not deep, almost straight; 7th sternite not reaching 
the apex of the abdomen. Ovipositor half as long as 
abdomen. Body covered with sparse, light, appressed 
hairs, smooth, only the 2nd tergite slightly longitudin- 
ally rugulose. Black; apices of femora and bases of 
tibiae of all legs reddish-brown; wings slightly infus- 
cate, stigma and veins brown. 


Male unknown. 


Material. Yakutiya SSR, 17 km Northeast of 
Kyusyar, 20 July 1957, 1 female (holotype) (K. Gorod- 
ov). 


The species forms an independent group similar to the 
group Bracon (Lucobracon) erraticus Wesm. (Tobias, 1958). 
Distinguished from species of this group by the shortened 
femora and tarsi, the short ovipositor and the fact that the 
7th sternite does not reach the apex of the abdomen. In 
these characters it resembles the Bracon (Lucobracon) 
kasachstanicus Tobias group (Tobias, 1959) from which it 
is distinguished by the shortened radial cell. 
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ON THE TYPES OF DIVERSINERVUS PARADISICUS (MOTSCH.) 
(HYMENOPTERA, ENCYRTIDAE) 


V. A. TRYAPITSYN 


In 1863 the celebrated Russian entomologist V. Mochul'- 
skiy described one of the parasitic Hymenoptera, giving it 
the name Chiloneurus paradisicus. This insect had been 
bred by Nietner in Ceylon from “Lecanium coffeae Wlk,"* 
which are soft scales that damage the coffee tree. The true 
taxonomic position of the species remained unclear for a 
long time. Compere (1931) referred Ch. paradisicus to the 
genus Diversinervus Silv. on the basis of unpublished ma- 
terials in the possession of J. Crawford, who was acquain- 
ted with Mochul'skiy's material, but he was not able to 


_ Saissetia hemisphaerica (Targ.) (Compere, 
1931). 


place it in his key for the identification of species of this 
genus, although he suggested that one of the species of 
Diversinervus might be a synonym of D. paradisicus. Fol- 
Towing is a redescription of the type specimen in the collec- 
tions of the Zoological Institute of the Academy of Sciences, 
USSR (Leningrad). The species does in fact belong to the 
genus Diversinervus, which differs from Chiloneurus Westw. 


mainly in the unique structure of the head (Fig. 4) and in 


having a tuft of long hairs on the scutellum of the mesothorax. 


Diversinervus paradisicus (Motschulsky) . 


Female. Seen from above the head is slightly 
shorter than its greatest width and is of the same 
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Figs. | - 5. - Diversinervus paradisicus Motsch., 2. 1 - venation of forewing; 
2 - seen from above; 3 - antenna; 4 - lateral view of head; 5 - position of hairs 


in the tuft on the mesoscutum, 
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length as the thorax. The vertex and frons combined 
are six times as long as wide. Ocelli in an acute- 
angled triangle. Surface of frons and vertex smooth 
and shining, with the appearance of very fine 
shagreening under high magnification. Margin of 
occiput acute with a shallow median incision. Angle 
between frons and face approximately 60°. Anterior 
margin of frons acute. Facial depression very deep, 
antennal grooves fused. Antennae (Fig. 3) clavate, 
widely spaced, inserted above the edge of the mouth. 
Scape elongate, slightly more than twice as long as 
its greatest width; pedicel as long as the three first 
segments of the funicle taken together. Funicle six- 
segmented; the last two segments almost twice as 
wide as the first, first four segments of equal length 
and almost quadrate and the last two somewhat 
broader than long and slightly longer than the pre- 
ceding four. Club three-segmented, equal in 

length to the five previous segments taken together. 


Pronotum conical with a slight medial incision 
in the posterior edge. Scutum of mesonotum slight- 
ly less than twice as wide as its greatest length, 
posterior part depressed. Two semitransparent 
lobes along the sides of the mesonotum. Position 
of the tuft of hairs on the mesoscutum indicated in 
Fig. 5. Axillae apically in contact. Scutellum con- 
vex, Slightly wider than its greatest length, with 
an apical tuft of hairs. Forewing twice as long as 
its greatest width. Submarginal vein in anterior 
third (Fig. 1) strongly curved and slightly thickened. 
Hairs at the bend longer and thicker than the remain- 
ing hairs on the wing disc; marginal vein twice as 
long as its width; postmarginal somewhat shorter, 
radial somewhat longer than marginal. Spur of 
median tibia approximately equal to first tarsal seg- 
ment. 


Abdomen equal in length to thorax. Pygostyles 
at the median level of the abdomen, the genital ap- 
paratus extending to its base. Outer plate of ovi- 
positor approximately four times as long as its 
greatest width. Ovipositor projecting approximately 
one eighth the length of the abdomen. 


Body orange-rust-colored with a metallic luster 
in places: posterior margin of pronotum and de- 
pressed portion of mesoscutum have a silver-bronze 
metallic luster, the base and sides of the abdomen a 
bronze luster (less pronounced in the middle of the 
upper and lower parts of the abdomen), the region of 
the ocelli and genae a slight greenish-blue luster and 
the sides of the mesothorax a slight violet luster. 
Lower margin of scape greatly darkened, apical half 
of club slightly darker than remainder of antenna. 
Coxae, anterior and median femora, base of poster- 
ior femur and base of median and posterior tibiae 
light. Tarsi lighter basally than apically, except 
that the first segment of the posterior tarsus is 
darkened. Dark areas on legs: knees of median and 
posterior legs, outer margins of anterior tibiae with 
spots near apices of the anterior femora on the out- 
side and the median femora on the inside, and spots 
near bases of the median and posterior tibiae. Fore- 
wings darkened with alternating light patches: from 
the base to the level of the bend in the submarginal 
vein (this area is free of discal hairs), a triangular 


spot beyond the postmarginal and radial veins (also 
bare) and a round spot opposite this spot at the 


posterior edge of the wing. Body length approximately 
1.7 mm. 


Male. Not known. 


The three females (cotypes) studied were mounted on a 
card tag labeled ''Chiloneurus paradisicus Motsch. Ceylon, 
Lecanium coffeae.” The first specimen (lectotype) was with- 
out forewings (one lost and the other in mount No. 368); the 
second specimen was headless and the third dissected in 


mount No. 363. According to Mochul'skiy the specimens 
came from the Nura Ellia Mountains in central Ceylon. 


The eight species so far known in the genus Diversiner- 
vus include five African species [D. de-santisi Comp. from 
Pulvinaria sp. (Eritrea), D. scutatus Comp. from Ceronema 
sp. (Natal), D. stramineus Comp. from Saissetia persimilis 
(Newst.) (Transvaal), D. masakaensis Comp. from S. oleae 
(Bern.) (Uganda) and D. smithi Comp. from the same host 
(Transvaal)]. D. elegans Silv. has been bred from S. oleae 
in Eritrea, Ceroplastes floridensis Comst. and Coccus hes- 
peridum L. in Palsatins, Ceroplastes sp. in Kenya, S. 

rseae Brain and Ceroplastes sp. in South Africa (Natal) 
and 5. ( ) and 5 I 


nigra (Nieth) and S. oleae in Australia. D. silvestrii 
Wtstn. bred from Coccus viridis (Green) on the coffee tree 


has been described from Mauritius. It would appear from 

the description (Waterston, 1916) and the tables for identifica- 

tion (Compere, 1931, 1938) that this species is closest to D. 
aradisicus, from which it differs in the following main ~ 

respects. 


D. paradisicus Motsch. 


Ocelli in acute-angled tri- Ocelli in obtuse-angled triangle. 
angle. Scape of antenna a Scape almost three times as 
little more than twice aslong long as wide (20:7). Club five 
as wide. Club four fifths of | sixths of scape. Fringe of 
scape. Fringe of forewing forewing a little longer than 
equal to two thirds of post- postmarginal vein. Scutellum 
marginal vein. Scutellum as wide as long. First tarsal 
wider than long. First tarsal joint of hind leg not darkened. 
joint of hind leg darkened. 


D. silvestrii Wtstn. 


The nature of parasitism in species of the genus 
Diversinervus remains unclear. 
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THE EXISTENCE OF EURYTOMA AMYGDALI END. 
AND E. SCHREINERI SCHR. (HYMENOPTERA, CHALCIDOIDEA, EURYTOMIDAE) 
AS SEPARATE SPECIES 





M. N. NIKOL'SKAYA 


The almond nut chalcid Furytoma amygdali End. was 
described in 1907 by Enderlein from material from the nuts 
of a cultivated almond (Amygdalus communis L.) at an agri- 
cultural research station a Sadors (Bulgaria). The species 
was not compared with other species and no drawings were 
given. 


When working in the vicinity of Astrakhan' in 1904 
Schreiner (1908) reared an insect from pits of black plums 
and greengages and sent it for identification to Dr. Ashmead 
in Washington. Ashmead did not deal with the question owing 
to illness and in 1906 the seed-eater was sent to Dr. Mayr in 
Vienna, who answered that the species belonged to the genus 
Eurytoma but that it was difficult to determine the species. 
Schreiner states further in his paper cited above, "We may 
be concerned here with an entirely new species..., and it 
may be possible to call it Eurytoma schreineri."' He then 
gave a brief description of the imago without indication of 
sex and a description of the larva and pupa. In his later 


work Schreiner referred to the insect as Eurytoma sp. 
(1909, 1910, 1911). 


In 1913 Rodzyanko published his work on an almond nut 
insect that damaged plums and apricots in the Astrakhan' 
Guberniya. His facts indicated that some chalcids, and es- 
pecially E. amygdali End., were phytophagous. In dealing 
with the Eurytoma species that had been reared by Schreiner 
from plum stones from orchards in the Astrakhan' Guberni- 
ya, Rodzyanko quite specifically called it E. amygdali End. 
He cited his observations on the biology and development of 
the seed-eater and gave a superficial description of the 
larva and pupa. When identifying his specimens he turned 
for clarification to Enderlein in relation to the dimensions 
of the anellus, and Enderlein replied by letter (incorrectly 
as it turns out) that there was a mistake in the description 
and that the length of the anellus in the antennae is the same 
as the width. Rodzyanko later stated that the plum insect 
should definitely be identified as E. amygdali End., although 
the dimensions for both the female and the male were some- 
what smaller in the case of his specimens. 


In all subsequent Russian work the name E. amygdali 
End. was given to the plum insect (Ustinov, 1925; Vodin= 


skaya, 1932; Puzanova-Malysheva, 1930, 1936; Veresh- 
chagin, 1953) and the references cited in these works also 
included papers on the almond insect. I also accepted this 
name in my work (Nikol'skaya, 1939, 1945, 1952), since 
there were no type specimens of E. amygdali End. in the 

_ collections of the Institute of Zoology Goenddiny of Sciences, 
USSR) and comparison was therefore impossible. Although 
Enderlein's diagnosis is very lengthy it is a little too general 
and is not adequate as a description of a species of the little 
studied genus Eurytoma. 


In October 1960 the Zoological Institute of the Academy 
of Sciences, USSR, received Euyom males and females 
reared from almond nuts from Bulgaria for identification. 
These were certainly identical with E. amygdali End. When 
these specimens were compared wit e specimens of the 
plum insect from Rodzyanko's Astrakhan' collections of 
1911, which are kept in the Institute, it became clear that 
the plum insect was undoubtedly a separate species. The 
name E. schreineri Schr., proposed by Schreiner himself, 
has been retained. 


This species differs from E. amygdali End. in the fol- 
lowing respects. 


Body length 2 4-6 mm, 


Body length 2 7-7.5 mm, 
o& 4-5 mm. 


o 5.5-6 mm 


Flagellum of female antennae Flagellum of female antennae 
relatively more slender, comparatively thicker, anel- 
anellus half as wide againas_ lus twice as wide as long, club 
long, club twice the length less than twice the length of 

of the last segment of the the last flagellar segment 
flagellum, clearly biseg- segmentation indistinct (2). 
mental (see Fig. 1). 


Longer pedicel at distal end 
of the funicular segments in 
the male antennae, club 
shorter than the preceding 
segment (3). 


Shorter pedicel at distal end 
of funicular segments in the 
male antennae, club of same 
ae as preceding segment 


Punctures on the meso- Punctures on mesoscutum and 
scutum and on the scutel- on scutellum closer and deep- 
lum less closely spaced and_ er. 

more shallow. 


Forewings of female slight- 
ly darkened, with thinner 
veins and the postmarginal 
vein approximately half as 
long again as the radial 
vein (5). 


Forewings of female greatly 
darkened, with thicker veins, 
postmarginal vein less than 
half as long again as the 
radial vein (6). 


Male gaster shorter, length 


Male gaster longer, length to 
to width ratio 4.7:2.2 (7). 


width ratio 5.5:2.2 (8). 


Last abdominal tergite of fe- 
male scarcely longer than 
its width. 


Last abdominal tergite of fe- 
male almost twice as long as 
wide. 


In conclusion it should be stated that E. amygdali End. 
develops in the nuts of the cultivated almond (Amygdalus 


communis L.) while E. schreineri Schr., judging from the 
materials in the collection, develops in the stones of various 
varieties of plum (Prunus domestica L., P. divaricata Lbd. 
and P. spinosa L.) and cherry (Cerasus vulgaris Mill.). 


The first species has the following distribution: Bul- 
garia, Crete and the Levant; the second is, as yet, only 
known within European Russia: Poltava, Borisovka (Bel- 
gorod region), Kamennaya step' (Voronezh region), 
Astrakhan', Buynaksk and the Caucasian Black Sea Coast. 


These new findings help to extend our knowledge of the 


evolution of Eurytoma species developing in Rosaceae seeds 
in relation to the geographic distribution of their food plants 
(Nikol'skaya, 1945). 
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Figs. 1 - 8, - Eurytoma schreineri Schr.: 


antenna, 5 - venation of forewing, 7 - male gaster. 
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1 - female antenna, 3 - male 
E. amygdali End.: 


2 - female antenna, 4 - male antenna, 6 - venation of forewing, 8 - male 


gaster, 
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NEW ANDLITTLE KNOWN BLACK FLIES OF 


THE EUSIMULIUM AUREUM FRIES GROUP 
(DIPTERA, SIMULIIDAE) FROM RUMANIA 


YE. SHERBAN 


The present paper is based on black flies (larvae, pupae 
and the imagines reared from them) collected in Rumania 
along the tributaries of the Prahova (the Vil'soa and the 
Lupa) and along two tributaries of the Doftana near Campina. 
One of the three species for which information is given (Eu. 
rubzovianum, nom. nov.) has also been discovered along the 
Mrakonia, a tributary of the Danube, at Orsova. The work 
was carried out at the Campina Experimental Station. 


Eusimulium rubzovianum $erban, nom. nov. (Figs. 1-3).' 


Synonym: serbicum Rubzov, 1956: 521-522 


1Symbols on Figs. 1-5: ap—anal plate; vs—ventral sec- 
tion of head capsule; gc—gonocoxite; gs, —gonostyles from 
below; gs,—gonostyles from the side; gt, —gonosternum from 
below; gt,—gonosternum from the side; rf—pupal respira- 
tory filaments; gf—gonofurca; c—claw; t,—tarsus of hind 
legs; fr—frons; md—mandible; mx—maxilla; 1,—posterior 
leg; p—parameres; sa—sexual appendages; ls—larval sub- 
mentum; a—antenna; cer—cercus. 
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. ~ Eusimulium rubzovianum Serban, nom, 
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pe, Pseudonevermannia serbicum Baranov, 1925: 
1-2). 


Material for the description of the species serbicum 
Rubzov was very meager: a few immature pupae and the 
male genitalia obtained by Rubzov from a single mature pupa 
in the Medovitsa (Yugoslavia). The male imago and larva 
are as yet unknown. It would appear from the structure of 
the gonosternum that this species is clearly different from 
known European forms. On the other hand, it proved impos- 
sible to draw a distinction between another local species of 
this group that has been poorly described and even more in- 
aptly named Pseudonevermannia serbicum Bar. I had the 
possibility of collecting further material of this species and 
of studying Baranov's type. Baranov's holotype was found 
to belong to another species. A new name is given to our 
species here and a description is given, new for the male, 


in addition to descriptions of the previously unknown female 
and larva. 


o. Length 3 mm, color black on the whole. An- 
tennae brown, covered with shiny hairs. Scutum 
velvet black with marginal golden hairs. Silvery 
spots not apparent. Tarsi brownish black; tibiae and 


nov., details of o’and 9 structure. 











Fig. 2. - Eusimulium rubzovianum Serban, nom, nov., genitalia of. 


femora apically strongly pigmented. First segment 
of anterior tarsus brownish black and Seater eect 
width ratio 9:1); a distinct silvery spot in middle of 
tibia. First segment of posterior tarsus quite large 
and apically tapering; length-width ratio 5.5-6:1. 
Calcipala large, more than half the subapical width of 
the segment. Groove on 2nd segment of hind tarsus 
deep. Abdomen black with slightly pigmented venter. 
Genitalia: gonocoxites large, 175 long. Gonostyles 
tapering gradually to the end in the apical third with- 
out forming an external conical angle. Ratio of 
apical width of segment to greatest width approxi- 
mately 1:3. Body of gonosternum short, spreading 
and apically rounded when seen in profile; length- 
width ratio 1.7:1. Anterior margin of body of gono- 
sternum and its petioles converging at an obtuse 
angle. Spines on parameres large. Gonofurca 
slender. Rectangular cerci extremely characteristic 
(Figs. 1 and 2). 


@. Length 2.8mm. Antennae light brown with 
a profusion of light hairs. First two segments light. 


BPOm gars 


Fig. 3. - Eusimulium rubzovianum Serban, nom. nov 
and pupal structure. 


Frons and face covered by shining golden hairs. Both 
sides of maxillae equipped with denticles, only one 
side of mandibles so equipped. Second segment of 
palpi a little longer than the 3rd and half as thick 
again; 4th segment filiform, twice as long as 3rd. 
Lauterborn's organ large. Scutum dark, with 
golden hairs. Halteres whitish. Coxae of fore and 
middle pairs of legs light; coxae of hind legs 
darkened, Femoraandtibiae yellowish brown; apical 
3rd darkened. Tibiae of fore legs with shining white 
spots. First segment of anterior tarsus cylindrical, 
slightly thickened and extended apically; length- 
width ratio 6.3:1. First segment of posterior tarsus 
narrow, light yellowish, darkened apically; length- 
width ratio 7:1. Calcipala well-developed. Groove 
on 2nd segment of posterior tarsus. Abdomen dark 
ashen color, covered with golden hairs on the dorsal 
aspect. Genitalia: see Fig. 1 (sa). Anal plates 
ovate-falciform, cerci rectangular. 


Larva. Body length 5-6 mm. Color light yel- 
lowish. Markings on frons similar to those of the 





-, details of larval 















type form, consisting of 8 dark spots: four median 
spots and 4 lateral occipital. First antennal segment 
approximately three quarters the length of the 2nd, 
3rd approximately two thirds the length of the 1st. 
Mouth brush consisting of 43-45 sickle-shaped bristles. 
Large apical tooth on mandibles; middle subapical 
tooth smaller than 3rd tooth. 5-6 inner teeth. Sub- 
mentum with large well-developed lateral and medial 
teeth; 3-4 apically branching bristles along the 
margin. See Fig. 3 (1s) for ventral section of head. 
Rectal appendages unbranched. Anal sucker equipped 
with 55-60 rows of hooklets consisting of 10-13 hook- 
lets each. 


Pupa. Length 2.5-3 mm. Four respiratory 
filaments with an average length of approximately 4 
mm; upper pair stalked, 2nd respiratory filament 
slightly thickened. *Trichomes unbranched. Frontal 
sclerite with a pair of trichomes at the base and 2 





structural details, 


- Eusimulium latizonum Rubz. 


Fig. 4. 


more subapical to the antennal tubercles. Cocoon of 
dense fine yellowish weave, usually elongated with a 
thickened edge at the anterior margin. 


Biology. The three biotopes in which this species has 
been discovered have weak currents and the water is shallow. 
At the time of collection the temperature was 16-20°C. The 
larvae and pupae were discovered in areas of water 1-1.5 m 
wide and 15-20 cm deep. Population density is highest 
where the current is fast. Larvae and puvae were gathered 
from tree roots in June and July and another 15 pupae in 
October. 


Distribution and material: Rumania: the Vil'- 
soa Vualey River, 3 oo’, 3 99, 10 pupae and larvae, June- 
July 1958; the Lupa, 1 o, 19, 15 pupae, October 1958; 
Zavuaul Prahovy, 2 oo’, 1956; Mrakonia, 10 pupae.and larvae, 
July 1959. Yugoslavia: near Belgrade (1 pupa and 1 o’). The 
material for the aquatic phases is preserved at the Biological 





Fig. 5. - Eusimulium sp. ? nov. 


Research Center of the Rumanian Academy of Sciences. 


Eusimulium latizonum Rubz. (Fig. 4). 


Several species have been confused under this name. A 


aff. 


form from the Ukraine was taken as the type. Similar species 


have been discovered in the Leningrad region (for example, 
one later described as Eu. securiforme Rubz., —Rubtsov, 
1956: 833), and in the Baykal region and North America (Eu. 
bracteatum Coqu.). Even in the original description (Rub- 
tsov, 1956: 518), it was suggested that a number of species 
had been discovered, but that it was difficult to distinguish 
between them owing to lack of material and because the 
group had been so little studied. Eu. latizonum Rubz. (s. 
str.) has now been discovered in Rumania and we shall give 
additional descriptive details and drawings of the genitalia 
and other structural details. 


o. Length 3.5mm. General body color black. - 
Scutum velvet-black with distinct silvery spots on the 
humeral margins. The golden and silver hairs on 
the scutum are thickest along the margins. Femora 
uniformly dark, slightly more pigmented distally. 
Fore tibiae with silver spots, median tibiae dark 
brown apically, otherwise light; hind tibiae light 
brown in proximal third, otherwise darkened. First 
segment of anterior tarsus elongated; length-width 
ratio 9.5:1. First segment of posterior tarsus very 
large and greatly extended; length-width ratio 3.7:1; 
color dark, slightly more intense distally. Genitalia 
(Fig. 4): gonocoxite approximately 230 plong. Distal 
region of gonostyles very characteristic inform, a 
subapical rectangular process externally. Body of 
gonosternum longer and wider than in Eu. rectanguli- 
cercis Serban, and distally rounded. Pleuron aitend= 
ing along the sides of the apodemes visible from the 
dorsal aspect. The parameres and gonofurca 
similar to those of Eu. sp. (Fig. 5). The cerci dif- 
fer from those of Eu. rectangulicercis Serban. in 


being triangular. 
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aureum Fries O& (from Rumania) . 


oo reared from pupae collected in July 1956 in 
the Zavual Prahovy (a tributary of the Prahova) that 
flows to the north of Sinaia (Rumania). 


Eusimulium sp.? nov. aff. aureum Fries. (Fig. 5). 


The third species of black fly in this group, which was 
discovered by the author in Rumania, is similar in the struc- 
ture of the genitalia to Eu. aureum Fries (s. str.), which is 
found in northern Europe. It differs from this species 
(Rubtsov, 1956: 509, Fig. 223) in that the body of the gono- 
sternum is broader (when seen in profile), the anterior 
margin of the body of the gonosternum is relatively shorter 
and the apodemes are of longer extent on the dorsal aspect 
and have large forward-curving hooks (in Eu. aureum Fries. 
the body of the gonosternum and the hooks Tie on the same 
straight line). Because of these differences and the differ- 
ent distribution we cannot say that our form is identical to 
the type Eu. aureum Fries, described from Scandinavia. 


The profile contour of the gonosternum in our form is 
closer to that of the form described by Rubtsov (1957: 808, 
Fig. 4)from the Leningrad region, which he called Eu. 
latizonum Rubz. On the other hand, this form, at least in 
collections from Rumania, ‘is clearly not the same as Eu. 
latizonum Rubz. and is evidently a distinct species. [give 
a drawing of the genitalia of a male reared from a pupa 
collected in the Zavual Prahovy River and brief comments 
= = features that distinguish it from Eu. latizonum 

ubz. 


o. Body length 3.5mm. Body color less dark 
than in others. Scutum brownish-red with golden 
hairs. Silvery spots less pronounced on scutum. 
Differs from Eu. latizonum Rubz. most clearly in 
the structure of the genitalia (Fig. 5). The gono- 
sternum is noticeably narrower in profile, but its 
body is longer and it has very large hooks and long 
apodemes. Cerci triangular. 
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Table 1 


Comparative table of dimension of male genitalia (in microns) 


gonocoxite 
Length of 
gonostyles 


Eusimulium rubzovianum 
Serban, nom. nov...... 
Eusimulium latizonum Rubz. 
Eusimulium sp. aff. aureum 
Fries 


N= 
oS 


DISCUSSION 


I shall deal with some of the features that distinguish 
species of the group Eu. aureum Fries. 


The hair coloration is fundamental and agrees in general; 
the fact that the main variation is in intensity makes it diffi- 
cult to convey a clear verbal idea of the differences between 
the species. In Eu. rubzovianum Serban the color is not ab- 
solutely the same in Specimens from the three biotopes. By 
comparison with Eu. latizonum Rubz. from Rumania, Eu. 
rectangulicercis Serban has a less intense general colora- 

ion, no shining silvery spots on the scutum and the colora- 
tion of the tibiae is less varied. In Eu. latizonum Rubz. the 
hind tibia is less strongly pigmented in the apical third than 
elsewhere (a character that is not so well developed in Eu. 
rubzovianum Serban). Specimens of Eusimulium sp. aff._ 
Rubz. from Rumania differ from Eu. latizonum Rubz. in 
their uniform and less pronounced brownish coloration. In 
the structure of the sexual appendages oo’ the form from 
Rumania is almost identical with Eu. latizonum Rubz. (Rub- 
tsov, 1957) from Leningrad. This species differs noticeably 
from the type specimen of Eu. aureum Fries in the profile 
of the gonosternum: it is noticeably narrower in Eu. aureum 
Fries. More than half the length of the body of the gono- 
sternum is covered with hairs on the convex ventral side. 
The form of the gonosternum is typical for each species and 
differs noticeably in all the species examined. 


The first segment of posterior tarsus is very large and 
broad in Eu. latizonum Rubz. and the length-width ratio 
(3.6-3.8:1) is especially characteristic. The ratio is much 
higher (5.5:1) in Eu. rubzovianum and intermediate in 
Eusimulium sp. - aureum Fries. 


One can draw the following main conclusions from an 
analysis of the dimensions of the genital sclerites o’o and 
their shape as shown in drawings. 


The genitals of Eu. rubzovianum Serban are considerably 
smaller than those of Eu. latizonum Rubz. and Eusimulium 
sp. aff. aureum Fries. 





gonostyles 
Length of 


body of 
gonosternum 


gonosternum 
Width of 
body of 
Gonosternu 
ratio of len 
to width 
Length of 
gonosternal 
apodemes 


oo 
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The shape of the gonosternum is characteristic for all 
species (when seen in profile). Fundamental features in- 
clude the line of curvature along the ventral and dorsal 
margins, the relative length of the body of the gonosternum, 
especially in relation to its height, the form and shape of 
the hooks and the degree and nature of their sclerotization at 
the point of attachment, the dimensions and shape of the up- 
per and lower processes on the hooks, the chaetotaxy of the 
ventral and dorsal aspects of the gonosternum and of the 
dorsal apodemes adjacent to the hooks, and the length of the 
apodemes. The shape of the gonostyles is specific to each 
species. On the other hand it is important that their spiral 
curvature be compared from the same angle. For this the 
ventral and lateral aspects are best. Particular attention 
should here be paid to the medial and subapical form of the 
gonostyles (the presence or absence of conical processes 
and the position of the spine). The shape and pectination of 
the cerci are quite fundamental when identifying species. 
The cerci should be flattened for comparison. 


Table 1 above shows the compirative dimensions of the 
separate genital sclerites for the three species. 


It is very difficult to distinguish the species Eu. aureun 
Fries from the females, larvae and pupae. In many cases 


it is almost impossible given the present stage of taxonomic 
research. 


LITERATURE CITED 


1. RUBTSOV, I. A. 1956. The Simuliidae. Fauna of the 
USSR, Diptera, 6(6), 2nd Edition: 1-860. 


2. RUBTSOV, I. A. 1957. The distinguishing features of 
species in the Simuliidae (Diptera). Zoolog. 
zhurn. , 36(6) 801-819. 


3. BARANOV, N. 1925. Neue Dipteren aus Serbien. Land 
Versuchstation Topéider (Serbia), I: 1-2. 


Institute of Speleology, Bucharest 


377 








ROBBER FLIES OF THE SUBFAMILY LEPTOGASTRINAE 
(DIPTERA, ASILIDAE) IN THE USSR 


P. A, LEHR 


The subfamily Leptogastrinae is well represented in the 
tropics by genera and species. Engel (1930) cited the genera 
Leptogaster Meig. with 16 species and Euscelidia Westw. 
with 1 species for the Palearctic region. The work of Séguy 
(1927), Paramonov (1930), Frey (1937), Efflatoun (1937) and 
Hsia (1948) increased the number of genera to 7 and of 
species to 45, 36 of which belong to the genus Leptogaster. 
This number of species is approximately 5% of the Slaare- 
tic robber-fly fauna. Two genera and 7 species have been 
established for the Soviet Union (Loew, 1871; Engel, 1930; 
Paramonov, 1930; Shtakel'berg, 1933, 1954). The 4 genera 
and 15 species ascribed to the USSR in the present paper 
are derived from an examination of the materials at the 
Academy of Sciences, USSR, Institute of Zoology in Lenin- 
grad, the collections of the Zoological Museum at Moscow 
University and my own collections. I have excluded Lepto- 
gaster armenica Paramonov from the keys, since this 
species, which Paramonov (1930) described from Transcau- 
casia, is not known to me. Far too little attention has yet 
been paid to the robber-fly fauna of Transcaucasia and the 
Far East where interesting discoveries are to be expected. 


I wish to thank Dr. Fritz Peus of the Zoological 
Museum at the Humboldt University, Berlin, for his kind- 
ness in making the following species available for study: 
Leoptogaster guttiventris Zett. (o’ and 2 from Loew's col- 
Tections), L. pubicornis Loew (2 oo’ and 2 —Loew's types), 
L. gracilis Loew (specimens from Loew's pitinttiouah L. 
umipennis Loew (? —Loew's type). The types of the new 
species here described are preserved at the Institute of 
Zoology of the Academy of Sciences, USSR, in Leningrad 
and paratypes in the Museum of Moscow University, the 
Museum of the Humboldt University (Berlin) and in my own 
collections. Great variability in coloration, both of the 
hairs and setae and of the body sclerites (especially those 
of the abdomen) is characteristic of all our Leptogaster. 
This variability may possibly be connected wit e preda- 
tory mode of life of robber-flies: different orders and even 
classes have a wide diversity of prey. It is extremely im- 
portant that there is frequently very little connection between 
the species and distinct types of vegetation, soil and micro- 
climate over large distribution areas (Ler, 1961). Seasonal 


as well as local humidity has a marked effect on the color of 
robber-flies. 


Our Leptogaster species can be divided into several 
groups with common morphological features but with differ- 
. ent ecological relationships. Consider the interrelation-. 
ships of the distribution areas of the subspecies of L. 
cylindrica Deg. (Fig. 1). The past distribution area of the 
species probably extended farther to the south, but shifted 
to the north, to the 60th parallel, and also occupied higher 
altitudes when the climate became warmer in the Holocene. 
This gave rise to the development of a new form, very 
similar to the initial form, in the mountains along the south- 
ern border of the distribution area. The high variability in 
the coloration of the subspecies (postocular setae, antennae 
etc.) is evidence of the continuing division of the species. 
The collections include a number of specimens (from the 
Dzhungar and Zailiy Alau-Tau and the Kirgiz Range) to 
which it is difficult to give species allocation even from the 
hypopygium. On this basis I conclude that L. hispanica 
Meig. is only a subspecies of L. cylindrica Deg. , the latter 
occupying northern slopes near the foot of the Zailiy Alau- 
Tau, where humidity is high. L. cylindrica hispanica is 
found in drier sectors. L. cylindrica s. str. is of ir- 
regular distribution in ie Kazakhstan and is found only 
in thick grasses around springs and lakes and along the 


edges of river flood plains. L. cylindrica tesquorum Lehr, 
subsp. n. is, however, found in as grass habitats almost 
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everywhere on the steppe. Apart from the smaller size and 
structure of the epandrium [9th tergite (Karl, 1959) corre- 
sponds to Richard's upper spinules of the hypopygium (1929)] 
there is very little morphological distinction between this 
subspecies and L. cylindrica Deg. It is probable that, owing 
to gradual ecological formation under conditions that were 
more xerophytic, characters began to diverge later than in 
L. cylindrica hispanica. In other words, L. cylindrica 
tesquorum is an arid steppe form of L. cylindrica Deg. that 
is Sill in the process of formation. 


Unfortunately, similar analysis for other species of the 
genus is excluded by the lack of material and our slight 
knowledge of the ecology of other groups of closely-related 
species. Nevertheless one can conclude from the similar 
structure of the hypopygium that L. fumipennis Loew, L. 
turkmenica Paramonov, L. gracilis Loew and L. nartshukae 
Lehr, sp. n. are closely faieeed species, the first two and 
the last two being closer to each other. It is possible that 
we shall later be able to prove the subspecific interrelation- 
ship of the first two species. L. fumipennis Loew is found 
in the maritime districts of southern foe and along the 
Pacific seaboard. L. turkmenica Paramonov is apparently 
connected with the distribution area of the first species 
under the more continental conditions of Central Asia and 
Soviet Central Asia, where it is found in forest areas 
("tugay"') and in humid mountain valleys. The ecological 
link between L. gracilis Loew and L. nartshukae Lehr is 
still unclear. The distribution area of the first species is 
farther to the south and apparently confined to salt-bush as- 
sociations, while the second is found in the moderately 
humid mountain valleys of the low volcanic hill district 
('melkosopochnik") of Central Kazakhstan. On the other 
hand, specimens from northern Iran suggest that the species 
may possibly be of wider distribution in the mountain valleys 
of Asia. It is possible that L. helvola Loew and Euscelidia 


conopsoides Deg. are relicts from the period before the ice 
age. 


The small amount of information at our disposal con- 
cerning habits only applies to some species of the genus 
Leptogaster- They live in clumps of tall grasses (mainly 
cereal grasses) both in forest glades and in meadows 
(Shtakel'berg, 1954) and on the steppes. In the desert they 
are mainly found in the thick grass of river flood basins 
among salt bushes on saline soils, and along the shores of 
lakes, and rarely reach the ephemerous desert in the gorges 
and valleys of the low mountains. Ina brief observation 
period in late July and August 1957 and 1958 I found several 
species of Leptogaster at the same time in Central Kazakh- 
stan.' Their habitats are approximately as follows. 


L. pubicornis Loew is of common occurrence in the arid 
feather grass (feather grass and sheep's fescue) plain steppes 
and on the gentle slopes of the low volcanic hill region with 
the same vegetation. L. cylindrica tesquorum Lehr was 
found here in relatively more humid sites in small ravines 
and depressions and on the mountain slopes. L. stakelbergi 
Lehr was found in thickets of pea tree, honeysuckle an 

other shrubs below the low volcanic hill region on its slopes. 
L. nartshukae Lehr was abundant in places in humid mountain 
valleys (up to 1200 m above’ sea level). L. cylindrica 


cylindrica Deg. was found in dense growths of cereal grasses 


1Collections were made at two permanent stations of the 
complex botanical-zoological expedition of the Academy of 
Sciences of the USSR: near the Kokshetau Mountains (Tselinnyy 
Kray), and near the Koksengir Mountains (Karaganda Oblast"). 
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around springs and on the banks of lakes. 


The robber flies of the subfamily Leptogastrinae are 
the only ones in our fauna which seek their prey in flight 
rather than lying in wait for it. They fly slowly, freely 
and noiselessly among the very dense thickets investigating 
the plants and "freezing" to examine details that attract 
their attention. In flight the abdomen is drawn back and the 
bunched legs are at a noticeable angle to the body. On 
locating its prey Leptogaster thrusts its legs forward and 
rushes to seize the prey. e long powerful legs probably 
function in part in the same way as the fore legs of the 
mantis, with the difference that the tarsal segments are 
here involved. Having seized its prey (a tiny bug or aphid 
or a grasshopper larva) the robber fly moves off for a short 
distance (10-100 cm, sometimes more) and settles. It is 
only now that the great length of its hind legs becomes ex- 
plicable: when bent at an angle they make it possible for 
the predator to hold the prey to its proboscis (without using 
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its legs) when facing the stalk and to suck it. I have seen 


L. cylindrica hispanica Meig. suck a small spider on the 
web itsell. 


The prey of Leptogaster species is very varied. It may 
include all the small arthropods to be found on plants: small 
flies, leafhoppers, locust nymphs, bugs, aphids and even 
spiders. Cherepanov (1957) has shown that, contrary to 
firmly established opinion (Melin, 1923), the larvae of L. 
cylindrica Deg. are neither saprophages nor phytophages, 


ut are Specialized predators that mainly suck the larvae of 
click beetles. 


It therefore follows that these robber-flies are undoubt- 
edly of definite significance. 


Sexual dimorphism is only to be found in the structure 
of the external sexual appendages and in size: the males are 
usually considerably smaller than the females, the abdomen 





being more slender and curved. The position of the sexes in 
copulation is very distinctive. The female usually rests on 
the stalk of a plant and the male hangs head downwards with 
its abdomen in the same straight line as the abdomen of the 
female. After a time the male may attach itself to the stalk 
by its legs, in which it is once again assisted by their great 
length, and the abdomens then form a "hump-backed bridge." 
The eggs are scattered (Melin, 1923); the female remains on 
the plant and periodically emits an egg that falls to the 
ground. 


The enemies of Leptogaster include large robber flies 
that hunt in the same thickets and spiders. 





KEY FOR THE IDENTIFICATION OF THE GENERA 


Fig. 2. - Pronotum of Euscelidia bischariensis Efflatoun 
(from Efflatoun, 1937). a - processes on pronotum, 1(2).. Three sharp projections on dorsum of pronotum in 
. front of the overhanging mesonotum (Fig. 2).......... 
yey ig ale 6:8: b: BSE NG Gh & sicere be ase 1. Euscelidia Westw. 

2(1). Only two projections on pronotum. 

\ 3(4). A regular row of 8-15 small bristles (Fig. 5, 16) on 
dorsal side of hind legs. Third antennal segment more 
than twice as long as the two basal segments combined. 
Disb Wa nelhs a aeioie eianle es s.ei 4, Mesoleptogaster Frey. 

CIGD 4(3). Hind legs without regular row of bristles. 

5(6). Empodium absent. Face first narrowing below 
antennae and then broadening; m, and cu, without a com- 
mon stem or with a very short one...........eeceeees 
SAR Cuan A wens 60 30 sain aocieie ae vit. 3. Psilonyx Aldrich. 


6(5). Empodium present. Face gradually widening below 


: . antennae; m, and cu, with a long common stem 
Fig. 3..= Guscelidiaconopsoides Pablas=hypopygrame ED iva tidaveh cle visiclawldiadawOatoes 2. Leptogaster Meig. 
a - epandrium (upper forceps of hypopygium) . ptog 





Fig. 4. - Hind femora of Leptogastrinae species (inner aspects). 1 - Leptogaster 
pubicornis Loew; 2 - L. subtilis Loew; 3 - L. calceata Schin.; 4 - L. gracilis 
Loew; 5 - L. turkmenica Param.; 6 - L. fumipennis Loew; 7 - L. nartshukae, sp. n. 
(a - light variant, b - dark variant); So =, guttiventris Zett.; 9-L. 
cylindrica s, str. (a - typical markings, b = atypical markings); 10 -L. 





cylindrica hispanica Meig.; 1] - L. cylindrica tesquorum, subsp. n.; 12= 4. 
stackelbergi, sp. n.; 13 - L. helvola Loew; 14 - Euscelidia conopsoides Pallas 
15 - Psilonyx humeralis Hsia; 16 - Mesoleptogaster eous, sp. n. 
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Fig. 5. - Hind tibiae of Leptogastrinae species, inner aspect. Species 


numbered in same order as in Fig. 4. 


1. Genus EUSCELIDIA Westw. 1849 


1. Euscelidia conopsoides Pallas, 1817. 


Thick white bristles of facial beard arranged 
in several rows. Silvery pollen on face. Antennae 
blackish or reddish brown with bristles (hairs) that 
are mainly black. No postocular bristles; only 
delicate white hairs on the occiput. Silvery-grey 
pollen on mesoscutum. Pollen slightly lighter on 
sides of thorax. Small marginal bristles or hairs 
on scutellum. Wing plate tinted with brown, lighter 
along posterior margin and apically. Dense hairs, 
slightly darkened at thickest point trig. 4, 14) on 
hind femora. Apical half of hind tibiae dark (Fig. 
5, 14). Abdomen relatively short; 4th—7th seg- 
ments broadened, 5th—7th short. Tergites black, 
dark brownish along posterior margin. Silvery 
pollen on tergites thickest along anterior and 
posterior margins, sometimes giving rise to the 
impression of cross banding. Hypopygium (Fig. 

3) blackish-brown. 


Size 10-11 mm. 


Distribution: Greece, Asia Minor (Engel, 
1930); Sarepta (Krasnoarmeysk; Loew, 1871). 
Material: RSFSR: Stalingrad region, vicinity of 
Sarepta (2 29, Bekker). Kazakhstan: Western 
Kazakhstan region, Sor-Uzek, 10 km from Lake 
Chelkar, 5 July 1931 (1 o’; Luppova). ? Odessa. 


2. Genus LEPTOGASTER Meig. 1803 


Key for the Identification of the Species 


1(4). Basal wing cells thickly and uniformly covered with 


hairs, like the remainder of the wing sclerite. 


2(3). _ Wing apically pale, basally dark. Hypopygium— 


Figs BG 5466 Setdnt isdn de Wee st L. fumipennis Loew. 


3(2). Wing plate uniformly darkened or with very slight 
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differences in color. Hypopygium—Fig. 18........... 
tihenheteeddaah ao aneaan L. turkmenica Paramonov. 


4(1). Basal wing cells without hairs or with very sparse 
hairs, while the remaining cells are uniformly covered 
with hairs entirely or largely. 


5(6). Maximum width of hind tibiae (see above) at center; 
tibiae slightly tapering apically (Fig. 5, 1). Hind 
femora rarely extending to the apex of the 2nd abdomin- 
al segment; if they do, the area of dark coloration on the 
bulge of the hind femur is not usually in the form of a 
band (Fig. 4, 1), its margins are irregular and it may 
extend beyond the bulge. Small insects (5-10 mm). 
Hypopygium—Fig. 15........... L. pubicornis Loew 


6(5). Hind tibiae tapered gradually from apex to base, the 
wider sector being the shorter (Fig. 5, 2-14). Hind 
femora extending prominently beyond the apex of the 
2nd abdominal segment; if not the area of dark colora- 
tion on the hind femur has the form of a ring or 
terminally projecting band that is best seen from the 
inside (Fig. 4, 2-11, 13), or the general coloration of 
the legs is a uniform brown (not reddish) without any 
evident patterning (Fig. 4, 12; Fig. 5, 12). 


7(8). Legs reddish-brown, without patterning except that 
there is sometimes a small patch of color on the hind 
tibia and on the bulge of the hind femur (Fig. 4, 12; 
Fig. 5, 12). Mesoscutum usually golden or ochreous 
yellow, less frequently dark brown, always without 
bright patterning. Hypopygium—Fig. 16............. 


ie? MA ACR Cena ene ee eaee L. stackelbergi, sp. n. 


8(7). Legs with distinct dark patterning, or if patterning 
is absent the median band and lateral spots on the meso- 
scutum are clearly defined. 


9(18). Dark patterning on bulge of hind femur ring-shaped, 
edges of markings distinct, at least underneath, to- 
wards the base of the femur (Fig. 4, 2-4, 8, 13); oc- 
casionally the markings absent or present only as 
more or less distinct oval spots on the sides of the 
femora. 








10(11). Abdominal sclerites (and sometimes the whole body) 
reddish or dark brown. Antennae unicolorous, black, 
dark brown or reddish brown. Body relatively broad. 
Hypopygium—Fig. 13............6. L. helvola Loew 


11(10). Abdominal sclerites black, sometimes with small 
reddish-brown spots along the lower angles of the 
tergites. Elegant insects with a long slender abdomen. 


12(13). Two shining narrow bands without pollen along the 
sides of the median band of the mesonotum, at least 
in the anterior half. Dark coloration on hind tibia 
stocking-shaped (Fig. 5, 2); exceptionally there may be 
a narrow and sometimes discontinuous band extending 
along the outside to the base. Coloration of abdomen 
often in transverse bands. Basal antennal segments 
reddish brown. Hypopygium—Fig. 17................ 


eee eee eee ee ee ee ee 





13(12). No shining distinct stripes on the mesonotum. 


14(15). All antennal segments black or blackish brown, 
less frequently the 2nd segment reddish brown. A nar- 
row black stripe often extends along the posterior sur- 
face of the hind femur from the base to the bulge (Fig. 
4, 8). Hypopygium—Fig. 12.... L. guttiventris Zett. 


15(14). Either all antennal segments or only the two basal 
segments reddish brown; no narrow dark longitudinal 
stripe from base to bulge on hind femur. 


16(17). Third antennal segment black or blackish brown, 
elongated bulbous. Boundary between light and black 
coloration on hind tibiae indistinct (Fig. 5, 4). 
Hypopygium—Fig. 11.............. L. gracilis Loew 


17(16). All antennal segments reddish brown; 3rd segment 
lanceolate, slightly dilated in basal half. Boundary of 
light and dark coloration on hind tibiae distinct (Fig. 
5, 3). Hypopygium—Fig. 6........ L. calceata Schin. 


18(9). Dark marking on bulge of hind femur in the form of 
a terminally pointed longitudinal stripe (Fig. 4, 7, and 
9-12). This stripe sometimes merges with an indis- 
tinct spot on the bulge itself (Fig. 5, 7b), in which 
case the shape of the stripe can best be seen on the in- 
ner side of the femur. The spots are less frequently 
oval, terminally pointed stripes that only remain on the 
inside of the femora. 


19(22). Bristles of facial beard in one row: normally 6-8, 
rarely 12-14 (L. nartshukae, sp. n.). 


20(21). Mesoscutum light golden or ochreous yellow, rare- 
ly dark brownish, without distinct stripes and spots. If 
there is a stripe on the bulge of the hind femur, it is 
rather indistinct against a dark ground of variable 
depth (Fig. 4, 12) or the shape of the stripes is similar 
to that in L. cylindrica Deg. (Fig. 4, 9, 10). Usually 
six bristles in facial beard, never more than eight. 
Hypopygium reddish brown (Fig. 16); epandrium dilated 
on underside, with black apices, wider than last ab- 
dominal segment............ L. stackelbergi, sp. n. 


21(20). Mesoscutum reddish brown, usually with distinct 
brown or blackish-brown median stripe and lateral 
spots. Bulge of hind femur darkened (Fig. 4, 7), this 
darkening, excluding the stripe, not extending beyond 
the bulge. Hypopygium reddish brown, as wide as or’ 
narrower than the last abdominal segment (Fig. 14).... 
ib <n GU Siew eee Reg s-ou view ni wee L. nartshukae, sp. n. 


22(19). Thick profusion of bristles in facial beard arranged 
in more than one row. 


23(24). Postocular bristles normally black; basal antennal 
segments usually black. No distinct hump-like 
projection on upper margin of epandrium (Fig. 8)..... 


$00.0 68 C6 5S SESS TE Cees L. cylindrica hispanica Meig. 


24(23). Postocular bristles white or yellowish; 2nd basal 
antennal segment usually reddish brown. 


25(26). Distinct hump-like projection on upper margin of 
epandrium (Fig. 7). Large insects (8-18 mm) 


whys A gran eet bee 6 he's wie ep L. cylindrica cylindrica Deg. 
26(25). No distinct hump-like projection on upper margin 
of epandrium (Fig. 9). Usually smaller insects (6-12 


WY <6 scene ae L. cylindrica tesquorum, subsp. n. 





Fig. 6. - Hypopygium of Leptogaster calceata Schin. 
(Engel, 1930). 











































Fig. 7. - Hypopygium of Leptogaster cylindrica s. str. 


1. Leptogaster calceata Schin. in litt. (Engel, 1925). 


Proboscis black, palpi reddish brown. Silvery 
pollen on face. Sparse small bristles of facial 
beard not extending to apex of proboscis. Antennae 
reddish brown; small reddish-brown marginal 
bristles on 2nd segment. Postocular bristles white 
or yellowish. Mesoscutum lighter, grayish along 
the margins, with brown pollen. Median stripe on 
mesoscutum not much in evidence; two dark stripes 
anteriorly, not covered with pollen, more distinct. 
Sides of thorax covered with silvery-gray pollen. 
Wing plate colorless. Legs yellow. Small black 
spots extending from the very apex of the antero- 
lateral side of the fore and median femora. In our 
specimens a band on the bulge of the hind femur is 
intersected ventrally by a light stripe (Fig. 4, 3). 
Apical one fourth of hind tibia black (Fig. 5, 3). Ab- 
domen black. Pollen on tergites dark-brown, 
lighter anteriorly and posteriorly. Hypopygium— 
Fig. 6. 


Size 8-11 mm. 
Distribution: Caucasus (Engle, 1930). 


Material: Armenia, Shatin, 11 July 1959 (2 29, 
Zimin, Moscow University Museum collections). 


2a. Leptogaster cylindrica cylindrica Deg., 1776. 


Bristles of facial beard slightly yellowish. 
Pollen on face light golden. Antennae black. Second 
segment reddish brown or dark reddish brown, less 
frequently all antennal segments blackish brown, but 
2nd segment always lighter. Postocular bristles 
yellowish. Median stripe of mesoscutum black or 
blackish brown. Pollen on mesoscutum usually 
dark brown, but lighter along the lateral margin and 
around the scutellum, gray or silvery gray. Wing 
plate colorless or slightly brownish. Legs light red- 
dish brown, less frequently dark reddish brown. 
Spindle-like lateral stripe on bulge of posterior 
femur, rarely disappearing or merging with the in- 
distinct dark brown coloration (Fig. 4, 9). Narrow, 
or occasionally wide, dark stripe on the inside of the 
middle and fore tibiae. Hind tibiae darkened on the 
sides (Fig. 5, 9). Pollen on tergites reddish or 
grayish brown; a more or less distinct dark brown 
stripe along the tergites for the whole length of the 
abdomen. Hypopygium (Fig. 7) black, rarely reddish 








ene or IO UM 


ee a ae Lee 


Fig. 8. - Hypopygium of Leptogaster cylindrica his- 


panica Meig. 


Fig. 9. - Hypopygium of Leptogaster cylindrica 
tesquorum, subsp. n. 


brown in places. 
Size 8-17 mm. 


Distribution: (Fig. 1). Europe, Siberia 
(Engel, 1930). Material: The whole of European 
Russia. Precaucasia; Transcaucasia, Armenia, 
Dilizhan, 1500 m above sea level, 24 July 1934, 1 
¢& (Plavil'shchikov), Spitak, 21 and 27 June 1956, 2 
29 (Zimin, Moscow University Museum). Kazakh- 
stan, Tselinnyy kray, regions: Western Kazakhstan, 
Aktyubinsk, Alma-Ata (Dzhungar and Zailiy Alau- 
Tau). Kirgizia: Kirgiz Range, Issyk-Ata, 1700- 
2000 m above sea level, 27 May 1951, 1 o (Zhelo- 
khovtsev, Moscow University Museum). Western 
Siberia: Altay, Baykal district, Amur district, 
Mongolia. China, Northern Alashan, 4 oo’, 12 992 
(Koslov). In all I examined 646 specimens. 


In the northern part of its area it is found in grass, 
usually among cereals, along the edges of forests and in 
glades (Leningrad region—Shtakel'berg, 1954). Keeps to 
the same sites in northern Kazakhstan; common in the steppe 
zone in cereal grass growths along the banks of lakes and in 
hollows around springs near the low volcanic hill region 
(melkosopochnik). 


Found in the Zailiy Alau-Tau from the beginning of June 
until the second half of July between 600 and 1800 m above 
sea level and higher. Thus, in 1953 the species was no 
longer found in the second half of July in the foothills (900- 
1400 m above sea level) although some specimens were 
found at an altitude of 1500-1800 m. It favors high motley 
grass at the bottom of gorges on northerly slopes; rarely 
found in wild apple and aspen forests on the slopes of ra- 
vines. Prey very varied (Melin, 1923). I found 8 types of 
prey: L. cylindrica hispanica and L. cylindrica cylindrica 
prey upon po Orthoptera (grauehinee? larvae), 
Homoptera, (Aphididae, Cicadidae, 2 specimens), Heter- 
optera, Hymenoptera (winged ants) and Diptera 
(Dolichopodidae). 


20. Leptogaster cylindrica hispanica Meig. (comb. nov. ) 


Differs from L. cylindrica s. str. in its darker colora- 
tion. Apart from the tyicpvetion the most stable differ- 
ences are: postocular bristles (some or all) black and 2nd 
basal antennal segment black. Hypopygium—Fig. 8. 


Fig. 10. - Hypopygium of Leptogaster fumipennis Loew. 
Size 10-17 mm. 


Distribution: Central and Southern 
Europe—Spain. Istria; North Africa, Algeria 
(Engel, 1930). Material: Transcaucasia; Ar- 
menia, Ashtarak, 17 June 1959, 1 o (Antonova, 
Moscow University Museum). Kazakhstan: Zailiy 
and Dzhungar Alau-Tau. Kirgizia (Moscow Univer- 
sity Museum); Uzbekistan; Tadzhikistan; Iran. A 
total of 123 specimens examined. 


2c. Leptogaster cylindrica taurica Lehr, subsp. n. 


Differs from L. cylindrica s. str. only in the structure 
of the hypopygium: as in L. cylindrica hispanica the epan- 
drium lacks a broadened projection on the upper margin. In 
practice only males can be distinguished. 

Size 11-13 mm. 


Distribution and material: Crimea, 
Kerch', 13 May 1900, (holotype, Yatsentkovskiy); 
Kazakhstan, Karaganda region, Koksengir Moun- 
tains, 3 August 1958, 1 o’, (Mal'kovskiy); Tselinnyy 
kray, Atbasar, former river bed, 27 June 1936, 1 & 
(Rezvoy). 


2d. Leptogaster cylindrica tesquorum Lehr, subsp. n. 


I formerly treated this species as Leptogaster sub- 
cylindricus Lehr, sp. n. (in litt.) (Lehr, ToSeby. 


Differs from L. cylindrica s. str. in being smaller and 
in the shape of the hypopygium: the epandrium, as in L. 


cylindrica hispanica, lacks a wide projection (Fig. 9)-_ 


Size 6-12 mm. 


Distribution and Material: RSFSR, 
regions: Ryazan', Saratov, Orenburg, Chelyabinsk, 
Omsk; Tatar ASSR. Ukraine, Kherson region. 
Kazakhstan, regions: Western Kazakhstan, Aktyu- 
binsk, Karaganda, Eastern Kazakhstan, Semipala- 
tinsk, Alma-Ata, Dzhambul; Tselinnyy kray (holo- 
type o, flood basin of Tersakan River, 13 June 1957; 
allotype, 2, Mount Kokshetau, 7 June 1957, Nar- 
chuk's collections). Kirgizia. A total of 189 speci- 
mens examined. 


It was found in quite large numbers in dry hollows on the 
grass steppe in the Tselinnyy kray and under similar condi- 
tions on the slopes of the low volcanic hill district. In more 
humid sites (the areas around springs and lakes) one finds 
L. cylindrica s. str. It is occasionally, but much less fre- 
quently, found under similar conditions in the Karaganda 
region to the south of Zhan-Ark. It flies between July and 
August. In the Kokchetau region it settles for the night on 
the tops of leaves and cereal grass flowers on calm evenings. 
Some specimens were found copulating after sunset. 


3. Leptogaster fumipennis Loew, 1861. 


Bristles of facial beard slightly yellowish and 
dense. Pollen on face grayish silver with a slight 
rufous tinge. Antennae black, rarely blackish 
brown. Postocular bristles black, white or mixed. 
Mesopleura and sternopleura with bristles along up- 
per anterior margin. Pollen on mesoscutum reddish 
brown, lighter from the sides, around the scutellum 
and on the scutellum. Thick, light colored pollen on 
the sides of the thorax. Wing plate basally dark. 





Fig. . - Hypopygium of Leptogaster gracilis Loew. 


Legs reddish brown. Hind femora with dark stripes 
on the bulges (Fig. 4, 6). Hind tibiae black, reddish 
brown only at the base (Fig. 5, 6). Fore and middle 
femora and tibiae may or may not have dark stripes 
in front; -dark stripes most marked on tibiae. Pollen 
on abdomen grayish-yellow. A dark brown stripe of 
oval spots in the middle of tergites. Hypopygium 
black or partly rufous. (Fig. 10). 


Size 8-14 mm. 


Distribution: Greece (Engel, 1930). 
Material: RSFSR, Stalingrad region, Tiguta, 17 
June 1952, 1 2 (Viktorov, Moscow University 
Museum). Ukraine: Vicinity of Poltava, Grakovo 
on the Orchik River, 11 June 1910, 1 9 (Zarudnyy); 
Aleksandroviya, slopes of the Ingulets valley, 20 
July 1923, 2 29 (Zoological Institute Collection); 
Askaniya-Nova, Dneprovka, 2 June 1911, 1 9 
(Malyshev); Crimea, Salgir, 10 June 1924, 1 9 
(Kuznetsov). Far East: Ussuriysk, 20-30 July 1926, 
1 co, 1 2 (Kuznetsov); Kamen'-Rybolov, Lake Khanka, 
1 July 1928, 1 2, Staraya Devitsa, to the south of 
Lake Khanka, 20 July 1927, 1 2 (Shtakel'berg). China, 
Pekin, park, 18 July 1954, 1¢ Ghoy-Eigentne). 


4, Leptogaster gracilis Loew, 1847. 


Proboscis black; palpi rufous or brown. Pollen 
on face silvery. Facial beard of sparse white 
bristles. Antennae black, or basal segments rufous. 
Hairs and bristles of postocular area white. Thoracic 
sclerites black; humeral angles dark brown or yellow. 
Pollen of mesoscutum dirty golden gray, lighter to- 
wards the lateral margins and in the presutural area 
and darker on the indistinct lateral stripes. Median 
stripe not pronounced, sometimes divided apically 
by a more or less noticeable median light stripe. 
Pollen on sides of thorax lighter. Wing plate slightly 
brownish or colorless. Legs reddish brown. A 
blackish band on bulge of hind femur; and sometimes 
a black line on the bulge (Fig. 4, 4). Middle femur 
and tibia with or without dark stripes along the 
front. Hind tibia black on bulge (Fig. 5, 4). Ab- 
dominal sclerites black, but the tergites reddish 
brown laterally and slightly so basally, or the red- 
dish brown color dominant, in which case black will 
only remain as spots in the middle of the tergites, or 
all the tergites may be black. Red- or gray-brown 
pollen on the posterior end of the tergites in most 
specimens, leaving distinct black spot in the middle; 
in such cases the abdomen distinctly cross-banded. 
Hypopygium (Fig. 11) blackish brown or rufous. 


Size 6-12 mm. 


Distribution: Turkey (Engel, 1930). 
Material: Kazakhstan, regions: Alma-Ata, 


. 12. - Hypopygium of Leptogaster guttiventris 


- ~ Hypopygium of Leptogaster helvola Loew, 


Dzhambul, South Kazakhstan. Uzbekistan, Tadzhiki- 
stan and Turkmenia. A total of 51 specimens was 
studied. 


I have only found the species among saltwort on the Aydar 


"'solonchak" (saline soil) bordering on the Hungary steppe, in 
the Tentek-Say ravine and along the plain forests ("tugay'') 
of the Syr-Dar'ya and Ili Rivers. 


5. Leptogaster guttiventris Zett., 1842. 


Palpi brownish yellow or black. Proboscis 
black. Facial beard of white or slightly yellowish 
hairs. Pollen on face slightly golden. Antennae 
black or blackish brown, 2nd segment and base of 
3rd segment sometimes reddish brown. Postocular 
bristles black. Thorax black. Pollen on meso- 
scutum brown or reddish brown, silvery on the base 
and at the sides. Anterior hairs well developed on 
sterno- and mesopleura. Wing plate very slightly 
and uniformly darkened. Legs reddish brown. There 
is a dark narrow stripe towards the front of the fore 
and middle tibiae and femora, that sometimes disap- 
pears on the fore tibiae leaving only an indistinct spot 
on the basal half. Color of hind tibiae black (Fig. 5, 
8). Sometimes only lateral stripes of the black color 
remain. There is a distinct band occupying one third 
of the bulge on the hind femur (Fig. 4, 8). The band 
is sometimes intersected dorsally and ventrally by a 
stripe, so that only lateral spots of the band remain. 
Abdomen black. Pollen on tergites grayish red. 
There is a clearly defined dark brown oval spot in the 
middle of each tergite (except the ultimate or ultimate 
and penultimate). Hypopygium—Fig. 12. 


Size 10-15 mm. 


Distribution: Northern and Central Europe 
(Shtakel'berg, 1954). Reported in error for the 
Alma-Ata region (Lehr, 1958a). Material: RSFSR: 
Leningrad region, Luga, 10 July 1925, 1 9; 14 
August 1955, 2 99 (Shtakel'berg); Pskov region, Iz- 
borsk, 17 June 1898, 1 o, 2 99 (Ispolatov); Orenburg 
region, vicinity of Sol'-Iletsk, 21 June 1957, 1 & 
(Mityayev); Altay kray, northern shore of Lake 
Telets, 17 June 1909, 1 2 (Yemel'yanov). Estonia, 
Koeru, 24 July-6 August 1948, 9 99, Peedu station, 
28 July 1951, 1 9 (Shtakel'berg). Belorussia, near 
Vitebsk, Ambrosovichi, 16 June 1895, 1 2 (Birulya). 
Ukraine, vicinity of Kiev, Irpen', 20 July 1952, 1 9 
(Yermolenko). Kazakhstan: Tselinnyy kray, At- 
basar, Zhabay coast, 30 June 1936, 10°, (Rezvoy); 
Yesken'skiye Mountains, 15 July 1903, 1 2 (Petrov- 
skiy); Kokshetau Mountains, July-August 1957, 1 o 
hare Basashazek stream, 29 June 1957, 1 9 
Narchuk); Akmolinka River, 24 June-12 July 1932, 


ig. 14. - Hypopygium of Leptogaster nartshukae sp.n. 











Fig. 15. - Hypopygium of Leptogaster pubicornis Loew. 





2 oo’, 2 22 (Popov); Karaganda region, Kent Moun- 
tains, 1200 m above sea level, motley grass, 23 
July 1957, 1 o (Narchuk). 


6. Leptogaster helvola Loew, 1870. 


Face greatly widened ventrad. Bristles of facial 
beard white or slightly yellowish. Pollen on face 
silvery. Antennae black or dark brown, arista often 
lighter than antennae. Postocular bristles extending 
far beyond the upper rim of the eyes and white or 
yellow or mixed with black. Mesoscutum reddish 
brown on the sides and yellow posteriorly with golden- 
red pollen. Median stripe on mesoscutum distinct 
or scarcely noticeable, black or blackish brown. 
Lateral stripes on mesoscutum brownish, narrow 
and indistinct. Pollen on sides of thorax golden gray. 
Wing plate slightly reddish. Legs reddish brown. 
Narrow band on bulge of hind femur (Fig. 4, 13). 
Fore and middle tibiae darkened underneath apically. 
Apical 3rd of hind tibiae black (Fig. 5, 13). Tergites 
medially dirty brown, with reddish spots towards the 
margins, the spots sometimes yellow along the 
posterior margin or the whole abdomen almost uni- 
formly blackish brown. Pollen reddish. Hypopygium 
light reddish brown (Fig. 13). 


Size 11-18 mm. 


Distribution: Asia Minor and Central Asia 
(Turkestan), the Caucasus (Engel, 1930). 
Material: Kazakhstan, South Kazakhstan region, 
Keles district, Beskotan, 12 May 1959, 1 2 (Lehr). 
Uzbekistan, Tashkent, 25 May 1930, 1 o (Zimin); 
northwest of Bukhara, Chingir, 22-27 May 1930, 4 
oo, 422 (Zimin). Iran, Zirkukh, 22-23 April 1898, 
1 o, 3 29 (Zarudnyy). 


7. Leptogaster nartshukae Lehr, sp. n. 


Proboscis black. Palpi black or blackish brown. 
Facial beard of sparse white bristles. Pollen on 
face silvery gray, sometimes with slight golden 
tinge. Antennae black or blackish brown. Postocular 
bristles black, reddish brown, white or variegated. 
Thorax black. Pollen on mesoscutum dark brown, 
lighter along the base and sides, reddish gray. Pollen 
on sides of thorax silvery gray. Wing plate uniform- 
ly darkened. Legs reddish brown. Fore and middle 
femora and tibiae usually with black anterodorsal 
stripes that are more distinct and wider on the fore 
legs; if the dark coloration disappears there remains 
a subapical spot on each femur and tibia. Hind 
tibiae black, basally reddish brown, with a narrow 
light dorsal stripe (Fig. 5, 7). Black lateral spots 
on hind femur shaped like the femur, the black color 
sometimes reaching the base (Fig. 4, 7). Tarsi 
black, 1st segment only reddish brown, light yellow 
on hind tarsi, with apex narrowly black. Abdomen 
narrow and black. Tergites grayish red on the sides 
with a long brownish spot above. Hypopygium reddish 
os 9 blackish brown, narrower than abdomen 
Fig. 14). 


Size 10-12 mm. 


Distribution and material: RSFSR: 
Orenburgskaya oblast', Irgizla, 11 June 1899, 1 9 
(Yakobson, Shmidt); vicinity of Sol'-Iletsk, 21 June 
1957, 1 o (Mityayev). Kazakhstan: Semipalatinsk 
region, Makanchinsk district, July 1959, 1 & (Pen- 
kina); Karaganda region, Kent Mountains, 1200 m 
above sea level, motley grass, 25 July 1957, 2 oo 
(including the holotype: Narchuk); Atasu, Zhan Ark, 





Fig. 16. = Hypopygium of Leptogaster stackelbergi, 
sp. n. 





7, 14 June 1958, 4 99 (Keleynikova, Moscow Univer- 
sity Museum); vicinity of Koksengir Mountains, 10 July- 
28 August 1958, 2 oo’, 5 29 (Mal'kovskiy, Lehr); 
Dzhaksy-Arganaty Mountains, 7 August 1957, 1 9 
(allotype; Lehr); 150 km east of Dzhezkazgan, 22- 

24 June 1958, 2 92 (Keleynikova, Moscow Univer- 

sity Museum); Tselinnyy kray; Atbasar, Kamennaya 
steppe, 21 June 1937, 1 2 (Rezvoy); Kokshetau 
Mountains and Bayzhanzhal, 22-24 July 1957, 6 oc’, 

5 29 (Aybasov, Asanova, Lehr); same locality, on 
water hemlock flowers, 6 August 1957, 1 2 (Narchuk). 
Iran, southern slope of Mount El'brus, 26 June 1914, 

1 o and 1 specimen without abdomen (Kirichenko). 


The species was named after E. P. Narchuk, in 
whose collections it was first discovered. 


In Central Kazakhstan found only on the slopes and in the 
valleys of the low volcanic hill region (melkosopochnik). 


8. Leptogaster pubicornis Loew, 1847. 


Proboscis black. Bristles of facial beard white, 
comparatively sparse. Pollen on face silvery, slight- 
ly yellowish. Antennae black or blackish brown, 2nd 
segment (rarely 1st segment also) yellowish or red- 
dish brown. Postocular bristles white, black or 
variegated. Pollen on mesoscutum dirty reddish 
brown, lighter silvery gray on lateral sclerites. Ex- 
tent of median stripe on mesoscutum leading to scu- 
tellum and scutellum itself often covered with silvery 
pollen. Wing plate slightly or strongly, but uniform- 
ly darkened. Legs either completely yellow or more 
or less distinctly darkened. Apical half of fore and 
middle femora usually slightly darkened, the dark 
color sometimes extending almost to the base on the 
anterior face of the middle femur. If the hind femora 
are darkened there is a broad band of dark color but 
no sharp line between the dark and light coloration 
(Fig. 4, 1). Middle tibiae slightly darkened in apical 
half. Hind tibiae only yellow at the base or pre- 
dominantly yellow (Fig. 5, 1). Pollen on abdomen 
blackish brown. Tergites black, sometimes slightly 
reddish along the lower margin and at the posterior 
angles. Abdominal hairs delicate white. Hypopygium 
black (Fig. 15). 


Size 5-10 mm. 


Distribution: Hungary (Engel, 1930). 
Material: RSFSR, Chechen-Ingush ASSR; regions: 
Stalingrad and Orenburg. Ukraine, regions: Poltava, 
Odessa, Crimea. Kazakhstan, regions: Western 
Kazakhstan, Aktyubinsk, Tselinograd, Karaganda, 
Dzambul, Alma-Ata; Kirgizia; Uzbekistan. A total 
of 120 specimens examined. 


This is the commonest robber fly in dry feather grass 
steppes in Central Kazakhstan; it is also found in similar 
plant associations on the slopes of the low volcanic hill dis- 
trict. 


9. Leptogaster stackelbergi Lehr, sp. n. 


Proboscis black. Palpi dark brown. The 6-8 
bristles of the facial beard white. Pollen on face gray, 
sometimes with a slight golden iridescence. Antennae 
reddish brown, sometimes with dark brown or black 
sectors on the 3rd segment and arista. Postocular 
bristles reddish brown. Thorax black. Pollen on 
mesoscutum ochreous yellow, rarely reddish brown, 
silvery on sides of thorax. Wing plate uniformly 
darkened. Legs reddish brown. There may be 
stripes of darker reddish brown on the anterior face 






































Fig. 17. - Hypopygium of Leptogaster subtilis Loew. 


Fig. 18. - Hypopygium of Leptogaster turkmenica 


Paramonov. 


of the fore and middle tibiae and sometimes on the 
femora. The hind tibiae are uniformly brownish, 
slightly lighter at the base (Fig. 5, 12). Hind 
femur darker at the bulge (Fig. 4, 12), occasionally 
with an evident stripe (Fig. 5, 9-10). Abdomen 
black, but part of the tergites (sometimes the 
major part), especially the 3rd and 4th, reddish- 
brown at the sides and in the corners, so that the 
spots form a continuous stripe on these tergites. 
Pollen silvery gray or reddish gray. Hypopygium 
reddish brown, tip of epandrium black (Fig. 15). 


Size 12-14 mm. 


Distribution and material: RSFSR: 
Orenburgskaya oblast', left bank of the Ural River 
above Orenburg, V. Dneprovka, 5 June 1932, 1 &, 
6 July 1935, 2 99 (Zimin). Ukraine: Askaniya- 
Nova, 2 June 1911, 1 9 (Malyshev); Crimea, Sim- 
feropol', 4 June 1923, 1 2 (Olsuf'yev); Karadag, 10 
July 1928, 1 9 (D'yakonov); Sevastopol’, 25 May 
1909, 1 9; Bakhchisaray, 26 July 1912, 1 9 (Pligin- 
skiy). Kazakhstan: Western Kazakhstan region, 
Burmin district, 20 April 1957, 1 o° (Mityayev); 
Karaganda region, Koksengir Mountains, 28, 29 
July 1958, 3 c‘o" (including the holotype), 22 August 
1958, 1 @ (allotype; Lehr): same location, 29 June- 


17 July 1958, 1 0, 1 2 (Mal'kovskiy); Tselinnyy 
kray, Kokshetau Mountains, steppe? 29 July 1958, 

1 2 (Mal'kovskiy). Kirgizia, Kyzyl-Su, near Tamak, 
4 July 1904, 2 99 (Rovnyagin). Tadzhikistan, Chay- 
Sandyk dam, 19 June 1910, 1 o (Kirichenko). 


The species is named after A. A. Shtakel'berg. 


Found in Central Kazakhstan among thickets of pea tree 
and other shrubs at the foot of the volcanic hill region and 


on the slopes. 


10. Leptogaster subtilis Loew, 1847. 


Proboscis black, reddish brown at base. Palpi 
reddish brown. Hairs of facial beard may be very 
short, especially in males, and sparse. Facial pol- 
len silvery. Antennae reddish brown, 3rd segment 
black or blackish brown. The small sparse post- 
ocular bristles white. Pollen on mesoscutum golden 
gray, of same color on median stripe or slightly 
darker. There are often parallel bare black shining 
stripes or their rudiments laterad of the median 
longitudinal stripe (seen best on the males). Pollen 
on the sides of the thorax of the same color or 
slightly lighter than on the mesoscutum. Wing plate 
colorless or slightly brownish. Legs yellow. Bulge 


Fig. 19. - Hypopygium of Psilonyx humeralis Hsia. 


on hind femur much closer to apex and almost entirely 
black but still reddish apically, especially on the 
ventral side (Fig. 4, 2). There is sometimes a nar- 
row dark stripe or residual spot on the front of the 
fore and middle tibiae. Apical two-fifths of hind 
tibiae black (Fig. 5, 2). Lateral angles of tergites 
yellow with silvery pollen. Hypopygium black, 
blackish brown or reddish brown (Fig. 17). 


Size 6-10 mm. 


Distribution: Austria, Italy (Engel, 1930). 
Material: Tadzhikistan: Kondar ravine, valley of 
the Varzob River, 1100 m above sea level, 19 and 
22 June 1938, 2 oo’, 17 July, 1 2 (Gussakovskiy); 
northwest shore of Lake Iskander-Kul', Gissar 
Range, 3 July 1947, 1 9; bank of the Iskander Dar'ya 
River, near the source, 19 July 1947, 1 9 (Kirichen- 
ko); Pamirs, Voznaut, Rushan, 28 July 1915, 1 o 
(Lazdin); vicinity of Khorog, Shugnan Range, 2600 m 
above sea level, 22 June 1956, 1 2 (Zhelokhovtsev, 
Moscow University Museum). 


. Leptogaster turkmenica Paramonov, 1930. 


Bristles of facial beard white and scattered but 
profuse. Facial pollen grayish golden. Antennae 
black or blackish brown. Postocular bristles white, 
reddish, black or variegated. Median stripe on 
mesoscutum broad and black but not always distinct. 
Pollen on mesoscutum reddish brown, silvery at the 
sides around and on the scutellum, thicker and 
silvery or with a slight uniform golden tinge on the 
sides of the thorax. Wing plate more or less uni- 
formly deep brown, sometimes slightly darker 
basally. Legs reddish brown. Fore and middle 
femora and tibiae with a longitudinal stripe of vary- 
ing intensity in the front, which is sometimes absent 
apically on the fore legs. Spindle-like stripes that 
sometimes merge on the hind femur (Fig. 4, 5). Hind 
tibia light at the base, with a more or less apparent 
light stripe on the dorsal sector (Fig. 5, 5). Domin- 
ant color of legs, especially hind legs, sometimes 
black. Abdomen black. Pollen on tergites light or 
dark brown on the upper parts and silvery gray on the 
sides, giving rise to a clearly apparent brown median 
stripe all along the abdomen. Hypopygium reddish 
brown, rarely black in parts (Fig. 18). 


Size 8-14 mm. 


Distribution: Turkmenia, Bayram-Ali 
(Paramonov, 1930). Material: Kazakhstan, 
Tselinnyy kray, regions: Karaganda, Alma-Ata, 
Southern Kazakhstan; Tadzhikistan; Turkmenia. 
China, Szechuan province (Potanin). A total of 39 
specimens was examined. 


Found in Southern Kazakhstan in the flood basin of the 


Syr Dar'ya River in the thick grass of the tugay forest, 
glades and meadows. 


3. The genus PSILONYX Aldrich 1923 


1. Psilonyx humeralis Hsia, 1948. 


Face narrow, slightly broadening below. Pro- 
boscis reddish brown. Bristles of facial beard 
sparse, whitish and hairy. Antennae reddish brown, 
basal segments sometimes black. Postocular 
chaetotaxy consists of a row of delicate white or 





yellowish hairs. Thoracic sclerites variable in 
color—reddish brown areas along the margin. Pollen 
on mesoscutum light silvery gray, brownish on 
median stripe. Silvery pollen with bare black spots 
on sides of thorax. Marginal hairs on scutellum. 
Wing plate slightly brownish. Legs reddish brown. 
Bulge of hind femur and apex of hind tibia darkened. 
Only the apical segments of the hind tarsi blackish 
brown. Abdominal tergites reddish, but slightly 
browner from the 5th tergite onwards. Median sec- 
tor of all tergites sometimes dark brown. Hypopygi- 
a cy brown, but epandrium sometimes black 
Fig. 19). 


Size 12-16 mm. 


Distribution: China, Chekiang province 
(Hsia, 1948). Material: The Primor'ye vicinity 
of Vladivostok, 19th km, 9 June 1934, 1 9 (N. 
Filippov, Moscow University Museum); Tigrovaya 
falls, Suchan, the Ussuri River, 5 August 1927, 1 & 
(Shtakel'berg); Vinogradovka, 23-24 July 1929, 1%, 
1 2 (D'yakanov and Filip'yev). Kurile Islands, 
Shikotan Notor Bay, 22 August 1949, 1 9 (Strelkov). 


4, The genus MESOLEPTOGASTER, Frey, 1937 
1. Mesoleptogaster eous Lehr, sp. n. 


Close to Mesoleptogaster bicoloripes Hsia, 1948; differs 
in the distinct markings on the aedeacaae and the distinct 
median line; abdominal tergites not bare but covered with 
pollen; two dark bands on hind tibia at apex and base; posi- 


tion of transverse vein rm shifted to proximal part of dis- 
coidal cell. 


Proboscis shining black or blackish brown. Palpi 
reddish brown. Face black, brownish around mouth. 
Facial pollen sparse, silvery. Facial beard con- 
sisting of 4-6 very fine delicate hairs grouped in 
pairs, those in the center being longest. Antennae 
blackish brown. Basal segments with short yellow 
and black bristles and with faint silvery pollen; 3rd 
segment with weak reddish pollen (pubescence), 
arista approximately one third the length of the 3rd 
segment, thickening and widening slightly towards 
the apex. Weak silvery pollen on occiput from circ- 
let of yellowish postocular bristles. Thorax shining 
black, only the humeral tubercles, the bases of the 
wings and the postalar tubercles being reddish brown. 
A wedge-shaped median stripe on mesoscutum and 
spots in lateral stripe bare and shining. Remainder 
of mesonotum lightly covered with silvery pollen 
with two not very distinct spots on the scutellum in 
the middle of the mesoscutum above the base of the 
wings. Silvery pollen on sides of thorax, but meso- 
pleura sometimes with a shining bare patch. Wing 
plate dark brown basally in two specimens and en- 
tirely colorless ina third. Legs reddish brown. 
Front of fore and middle femora and tibiae dark 
brown, bulge of hind femur dark brown (Fig. 4, 16). 
Slightly more than apical half of hind tibia dark 
brown (Fig. 5, 16). Abdomen black. Last four seg- 
ments slightly broadened. Grayish silver pollen on 
anterior and median margins of tergites, brown pol- 
len in center, giving the abdomen a mottled appear- 
ance from above. 


Size 11-16 mm. 


Distribution and material: Primor'ye, 
Kedrovaya pad' reserve, 29 May 1948, 1 2 (holo- 
type: Kurentsov). 31 July 1940, 1 2 (Monchadskiy); 
Mount Svyatoy Il'yi near Apassk, 31 July 1926, with 
damaged abdomen (D'yakonov and Filip'yev). 
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NEW PALEARCTIC SPECIES OF THE GENUS 
MEROMYZA MG. (DIPTERA, CHLOROPIDAE) 


L. I. FEDOSEYEVA 


There are now twelve known species of the genus 
Meromyza Mg. inthe USSR. Nine of these species have 
been found in the Moscow region alone (Fedoseyeva, 1960a); 
two species, M. inornata Beck. (Becker, 1910) and M. 
zachvatkini Fed. (Fedoseyeva, 1960b), are only known in 
Siberia, while M. nigriventris Macq. (Macquart, 1835) is 
widely distributed in the more southern districts. There is 
no doubt that a detailed study of the fauna will increase this 
number. 


The present article contains descriptions of three new 
Meromyza species—M. rossica, sp. n., M. sibirica, sp.n. 
and M. quadrimaculata, sp. n. and of the seasonal (summer) 
form of i nigriventris Macq. 


The holotypes, allotypes and some of the paratypes are 
preserved in the collections of the Institute of Zoology, 
Academy of Sciences, USSR, in Leningrad, and the remain- 
ing paratypes in the collections of the Entomological Faculty 
at Moscow University. The article is based on my own col- 
lections and on collections sent to me by N.N. Fillipov, S. 
V. Sharova, M.A. Pryamikova and M.I. Zhabinska. I 
should like to take this opportunity of thanking them. I ob- 
tained my information on the geographical distribution of the 
species mainly from a study of the collections of the genus 
Meromyza in the Zoological Institute of the Academy of Sci- 
ences, USSR: I am obliged to A. A. Shtakel'berg for permis- 
sion to work on this collection. 


Meromyza rossica Fedoseeva, sp. n. 
Color dark-gray. 


Head. Third antennal segment darkened above 
and apically, length slightly exceeding width; lower 
margin rounded. Palpi black, only the actual base 
being light, apical half narrow and slightly flattened. 
Frons slightly protuberant. Parafacials slightly 
wider than 3rd antennal segment. Height of buccae 
somewhat greater than width of 3rd antennal segment. 
Hairs on lower margin of buccae light. Frontal tri- 
angle shining and smooth except for a furrowed 
rhomboidal area at the apex which is usually darker 
than the remainder of the triangle. Ocellar spot 
large, often pear-shaped, normally joined in front 
with the furrowed postvertical sector, and some- 
times touching the occipital spot behind (Fig. 3). In 
dark specimens, in addition to an increase in the 
size of the ocellar spot, the lateral margin of the 
apical sector and the lower angles are darkened, 
and the general coloration of the triangle is brown. 

In light specimens the ocellar spot is reduced to a 
circumocellar spot. The height of the frontal tri- 
angle equals or slightly exceeds the length of its 
base. The center of the occiput is either dense black 
or has markings consisting of a triangular black cen- 
tral spot and longitudinal lateral stripes. 


Thorax. The mesoscutal stripes are quite wide 
and either dense black or the median stripe and the 
anterior sectors of the lateral stripes are brownish; 
the median stripe always runs upon the scutellum. 
There are large clearly outlined black spots on the 
meso-, sterno- and hypopleura. The hind femora 
are gently thickened, their width is three times that 
of the hind tibiae and sometimes slightly greater. The 
fore femora are slightly darkened. 


Abdomen with three broad dark brown stripes, 


which often fuse on some segments. Parameres on 
hypopygium in male brown and small; anterior 
parameres elongated, round in cross-section and 
directed forward; posterior parameres directed 
downward and blunt at the ends, also round in cross- 
section and joined with the anterior parameres be- 
hind (Fig. 1). A saddle-shaped depression between 
the anterior and posterior parameres. Length 3.5- 
4mm. Material: holotype—c’ Chashkinovo, Moscow 
region, 11 July 1959 (L. Fedoseyeva); allotype—? 


SN 


Fig. 1. - Meromyza rossica, sp. n., parameres of 
hypopygium, 


Fig. 2. - Meromyza nigriventris Macq., parameres 
of hypopygium, 


Fedorovka, Kustanay region, 21 May 1957 (I. 
Pryamikova); paratypes—1 co’, 1 9 Kalganovka, 
Leningrad region, 10 June 1925 (A. A. Shtakel'- 
berg); 1 o' Yukki, Leningrad region, 22 July 1933 
(A. A. Shtakel'berg); 1 o’ Chashkinovo, Moscow 
region, 11 July 1959 (L. Fedoseyeva); 6 o’o’, 29 29 
Kanev, Kiev region, 23 July 1948 (A. F. Kryshtal'); 
4 oo’, 3 29 Fedorovka, Kustanay region, 21 May 
1957 (I. Pryamikova) 28 o’c', 44 99 Bay-Khak, 
Tuva Aut. Reg., 29 June 1959 (F. Sharova). 


This species has clearly been confused with the typical 
(spring) form of M. nigriventris Macq., since dark specimens 
have dark markings on the occiput and frontal triangle similar 
to those of M. nigriventris Macq. and also similar broad dark 
stripes on the mesoscutum and a black abdomen. Neverthe- 
less, there are many characters by which the species can be 
easily distinguished. The frontal triangle of M. rossica is 





Fig. 3. - Meromyza rossica, sp. n., diagram of 


markings on frontal triangle, 


Fig. 4. - Meromyza nigriventris Macq., diagram of 
markings on frontal triangle. 


mainly smooth and shining and apically furrowed; and the 
anterior end of the longitudinal ocellar spot reaches the 
furrowed area (Fig. 3). The frontal triangle of M. nigri- 
ventris is basally furrowed and its apex is always Tight: 

the ocellar spot is sometimes square and its front edges con- 
tact the sides of the triangle (Fig. 4). 


The stripes on the mesoscutum are narrower in M. 
rossica than in M. nigriventris and never fused anteriorly. 
The longitudinal stripes on the abdomen of M. rossica are 
always discernible and never present on the abdomen of M. 


nigriventris which is uniformly black with light posterior — 
margins on the tergites. 


The parameres of M. nigriventris, unlike those of M. 
rossica are black; the anterior parameres are flat and more 
or less trapezoidal with a greatly elongated lower anterior 


angle; the posterior paramere is set off posteriorly and 
laterally as a wide plate (Fig. 2). 


The distribution area of M. rossica includes almost the 
whole of European Russia and Siberia to the east as far as 
Irkutsk and also embraces Mongolia (Ulan-Erig, 23 June, 
1913). In the north M. rossica has been reported from 
Khibiny on the Kola Peninsula (23 August 1928) and near 
Pechora (17 July 1905); its most southerly point is in 
Georgia (Tambovka, 3 July 1925). It is also known from 
Central Asia (Fergana, 24 June 1926). 


Meromyza sibirica Fedoseeva, sp. nov. 


Color yellow. 


Head. Third antennal segment darkened above, 
length only slightly in excess of width; lower margin 
rounded. Palpi black in apical half; cylindrical, 
slightly distended at the end. Frons slightly pro- 
tuberant. Parafacials narrower than 3rd antennal 
segment, height of buccae slightly greater than width 
of this segment. Angle between parafacials and 
buccae varies between obtuse and almost a right 
angle. Hairs along lower margin of buccae light. 
Facial triangle light, edges sometimes dark yellow; 
apex of facial triangle often furrowed, height slightly 
greater than base. Ocellar spot small, extending 
only slightly beyond the ocellar triangle, and rounded. 
Occiput light, lateral margins of frontal triangle 
sometimes continued to occiput as brown stripes; a 
noticeable brown median spot sometimes present. 


Thorax. Stripes of mesoscutum wide and black, 
normally brown along the sides; all stripes some- 


Fig. 5. - Meromyza sibirica sp. n., parameres of 
hypopygium, 


Fig. 6. - Meromyza variegata Mg., parameres of 
hypopygium. 


times dark brown. Median stripe either disappears 
before the scutellum or becomes yellow and never 
extends upon the scutellum; all that is sometimes 
found on the scutellum is a narrow light yellow stripe. 
Large yellow spot on sternopleura; color of spot on 
mesopleura varies between yellow and black and 
sometimes disappears entirely; large black spot on 
hypopleura. Hind femora thick, almost four times 

as wide as hind tibiae, sometimes slightly less but 
always more than three times as wide. 


Abdomen light, often with one dark medial 
stripe, rarely with cross bands on some segments. 
Parameres of male hypopygium black; anterior 
paramere very narrow, greatly extended and slightly 
curved in the middle, round in cross-section and 
directed forward; downward-directed posterior 
paramere weakly set off immediately behind anterior 
paramere and shaped like a truncated cone (Fig. 5). 
Length 4-4.5 mm. 


alas 1 o, Yamarovka, Chita region, 28 
June 1951 (N.N. Filippov). 


Allotype— ? (Yamarovka, Chita region). 


Paratypes —5 oo’, 11 29, same locality; 2 oc 
Kemerov region, 15 June 1957 (S. V. Sharova). 


This species is reminiscent of M. variegata Meig. and 


M. inornata Beck. in the generally lig’ y color, the 
nature of the color of the stripes on the mesoscutum, ab- 
sence of a stripe on the scutellum and the thickness of the 
femora, but differs from both in having black palpi and in the 
shape of the anterior parameres of the hypopygium, which 
are very narrow elongated tubes in M. sibirica (Fig. 5) and 
_ and flat in M. variegata and M. inornata (Figs. 6 and 
7). 


Meromyza quadrimaculata Fedoseeva, sp. n. 
Color dirty yellow. 


Head. Third antennal segment darkened above 
and apically, length equal to or slightly greater than 
width; lower margin roundly convex, upper margin 
slightly concave. Palpi leaf-shaped, narrow, black, 
with slender cylindrical light bases. The part of the 
frons projecting in front of the eyes and the para- 
facials slightly narrower than, or of the same width, 
as the 3rd antennal segment. Height of buccae one 
and one half times the width of the 3rd antennal 












Fig. 7. - Meromyza inornata Beck., parameres of 
hypopygium, 








Fig. 8. - Meromyza quadrimaculata, sp. n., hypopygium. 
a - coxites; b - parameres, 

















Fig. 9. - Meromyza laeta Mg., parameres of hypopy- 
gium, 


Fig. 10. - Meromyza femorata Macq., parameres of 
hypopygium. 


collections of the Institute of Zoology, Academy of 
Sciences, USSR. 


Holotype—c" Aleshki, lower reaches of the 
Dnieper, 18 June 1926 (L. Zimin). 


Allotype—@ Vilkovo, Izmayl region, 27 May 
1911 (Chernavin). 


Paratypes—7 oo’, 2 292 Vilkovo, Izmayl region, 
27 May 1911 (Chernavin); 2 29 Aleshki, lower 
reaches of the Dnieper, 18 June 1926 (L. Zimin). 





segment. Black bristles and white hairs on buccae. 
Frontal triangle smooth, except for furrowed apical 
sector, which is almost imperceptibly darker than 
the remainder of the triangle; two elongated brown 
spots running along the lateral face on each side of 
the triangle apically and near the base; margins of 
frontal triangle brown; height of frontal triangle 
equal to or somewhat greater than the base. Ocellar 
spot small, round or slightly oblong. Markings on 
occiput consist of central triangular and lateral oval 
brown spots. 



































Thorax. Stripes on mesoscutum black with a 
gray sheen, median stripe brown in front and on 
scutellum and sometimes before scutellum; anterior 
ends of lateral stripes also brown. Spots on meso- 
and hypopleura large, oval, dark-brown to black; 
spots on sternopleura triangular, often bi-colored; 
sometimes one or two brown spots on pteropleura. 
Femora usually covered with dark-brown spots; hind 
femora slightly thickened; two and one half to three 
times wider than hind tibiae. 






































Abdomen quite long, ends of hind femora 
scarcely reach its middle. Abdomen has a more or 
less pronounced median brown stripe above and 
lateral stripes in the form of washed-out lateral 
spots on each segment; spots usually merge to form 
bands on the last tergites. Anal segment of male has 
long dark hairs. There is a row of 6-7 long, closely 
spaced black bristles, sometimes externally visible, 
on the posterior margin of the coxites of the hypo- 
pygium; parameres small and brown; anterior 
paramere with a broad base, its free end drawn out 
into a forward-projecting narrow tube; the posterior 
paramere very small with the appearance of a blunt, 
slightly prominent, and downward-directed projec- 
tion (Fig. 8). Size 3.5-4 mm. 







































































The species is described from materials in the 












This species differs from the remaining Meromyza 


species in having a row of long bristles on the coxites of the 
hypopygium. This distinction applies in relation to M. 
nigriseta Fed. in which the bristles on the coxites do not 


orm a row but are scattered all over the external surface 
of the coxites; the bristles are also shorter on M. nigriseta. 


In general, the coloration of this species is similar to 


that of M. rossica Fed. except for the presence of four spots 


on the lateral aspects of the frontal triangle and for the 
bristles on the coxites of the hypopygium. 


There are two seasonal forms of M. nigriventes Macq. 
in the southern districts of the USSR. e typical form has 
very dark markings and develops on winter wheat; its flight 
period is May and the beginning of June. The summer form, 
described below, develops on spring cereals—barley and 
wheat, and also on winter rye sown in summer. It flies in 
late July and August. 


It is not known which wild cereal grasses are food 
plants. 


Meromyza nigriventris Macq. (summer form) 


Color yellow. 


Head. Third antennal segment slightly darkened 
above, length the same as or slightly greater than 
width, lower margin rounded; basal sector of arista 
light, remainder dark. Apical half of palpi black 
and distended. Frons slightly protuberant. Para- 
facials considerably wider than 3rd antennal segment. 
Buccae slightly wider than 3rd antennal segment. 
Angle between parafacials and buccae obtuse. Hairs 
on buccae white. Frontal triangle smooth, not 
margined, height almost equal to base. Ocellar spot 
























small, scarcely projecting beyond the ocellar triangle. 
Occiput either completely light or with a small brown 
median spot and scarcely noticeable lateral longi- 
tudinal stripes. 


Thorax. Mesoscutum quite wide; stripes on 
mesoscutum either wholly rust-red or, as is more 
often the case, the external margins of the lateral 
stripes and the prescutellar region of the median 
stripe are black; stripe on scutellum either rust-red 
or dark-brown. Spots on sternopleura and hypo- 
pleura large, light-brown, a small oval black spot on 
mesopleura. Legs light, hind femora uniformly 
thickened, three times thicker than the hind tibiae or 
slightly less. 


Abdomen slightly shortened, apices of hind 
femora project far beyond its middle; three broken 
stripes on dorsal side of abdomen. Hairs at end of 
abdomen in male light. Parameres of hypopygium 
dark-brown; anterior paramere more or less 
trapezoidal with anterior lower angle extended into 
a narrow tube; posterior paramere perpendicular to 
the plane of the anterior paramere and directed 
downwards as a wide, apically rounded plate. Size 
3-3.5 mm. 


M. nigriventris Macq. is widely distributed in 
the southern districts of the USSR. The summer 
form has been reported from the Ukraine (Kanev, 

21 July 1946), in the Stalingrad region (Tinguta, 24 
August 1950), in the Voronezh region (Telerman, 10 
August 1953), in the vicinity of Orenburg (22 

August 1958) and in Central Asia (in the vicinity of 
Osh, 21 August 1959). 


This form of M. nigriventris is similar in markings to 
both M. laeta Mg., and M. femorata Macq., but has many 
characters that distinguish it from both species. Above all, 
the shape of the parameres of the hypopygium is quite differ- 
ent in this species (Fig. 2, 9, 10). Moreover, the basal 
segment of the arista in M. nigriventris (summer) is light 
and the remainder of the arista dark, whereas in the other 
two species mentioned the arista is unicolorous. This 
form of M. nigriventris Macq. also differs from M. laeta 
in the absence of furrows on the frontal triangle, the lighter 
coloring of the occiput and the different combination of black 
and brown in the median stripe of the mesoscutum: in M. 
nigriventris (summer) the brown precedes the black on the 
median stripe, while in M. laeta the anterior section of the 
stripe is always darker than the prescutellar section. Final- 
ly, the mesoscutum of M. nigriventris is relatively wider 
than that of M. laeta. is form differs from M. femorata 


in having a stripe on the scutellum, narrower hind femora 
and a smaller body. 


The conclusion that there are two seasonal forms of M. 
nigriventris Macq. is based on analysis of extensive matérial 
for the geographic distribution of both forms and on a com- 
parison of phenology, as well as on the identical nature of the 
genitalia and the overall proportions of the body. All these 
characters taken together compel us to believe that the forms 
are of the same species, although they were not derived 
directly from each other. 


One must assume that when Nishijima (1952, 1960) spoke 
of the seasonal variation of M. saltatrix L., he was actually 
dealing with M. nigriventris Macq. Confirmation is provided 
both by the photographs of the imago given in his paper and 
by the fact that in the Meromyza collections which he sent to 
the Institute of Zoology of the Academy of Sciences, USSR, 


M. nigriventris Macq. is given as a seasonal form of M. 
Saltatrix L. 7. 


It must be noted that the typical form of M. nigriventris 
Macq. was found in the Leningrad region (Kolomyagi) on 6 
August 1921 (A. A. Shtakel'berg's collections). Goodliffe 
(1942) reared the typical form of M. nigriventris Macq. in 
Hampshire (United Kingdom) also in August. It can therefore 
be assumed that this species is not subject to variation in 
districts with a cooler summer. 
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The deputy chairman of the Uzbek section of the All- 
skiy, died on 28 October 1960. 







P.P. Arkhangel'skiy had been a full member of the 
Society since 1929 and had done very active work in the Uz- 
bek section, of which he had been a committee member 
since its foundation in 1950. 







Arkhangel'skiy was born in 1893 and after completing 
higher agricultural courses in Leningrad in 1916 he worked 
in agricultural entomology in Central Asia (mainly in Uz- 
bekistan) until the day of his death, both as a practical 


twenty-five years he had been the senior entomological 
specialist of the Uzbek Quarantine Laboratory. 







Arkhangel'skiy was a man of very wide interests. Al- 
though mainly concerned with entomology he also did work 
on nematodes, molluscs, rodents and applied botany (on 
dodders). He made a large collection of the fresh-water 
and land snails (Pulmonata) of Uzbekistan and of some of 
the bivalves. He published sixty-two papers (in addition to 
newspaper articles). 






His main contribution to entomology was in the study of 
the biology of green peach and woolly apple trunk aphids, 
the Comstock mealybug, pests of dried fruit in Uzbekistan, 
the pests of garden crops in Fergana and Samarkand, the 
development of control measures for the banded mealybug 
and the Comstock mealybug, and the introduction into Uz- 
bekistan of the bait method for locust control and the bio- 
logical method for woolly apple aphid control. 
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1 Excluding newspaper articles and posters. 


Union Entomological Society, Petr Porfir'yevich Arkhangel'- 


worker and as a research worker and teacher. For the past 
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An international symposium on termites in the humid 
ropics, jointly organized by the Zoological Survey of India 
ind UNESCO, was held between 4 and 12 October 1960 in 
New Delhi.’ 


The decision to call a special international meeting of 
UNESCO to make a detailed examination of the activity of 
termites was taken by the committee on the humid tropics at 
its meeting in Brazil in 1957. 


Termites do great damage in agriculture and forestry 
and to buildings and waterworks; they destroy furniture and 
books and historical and other objects. The following figures 
give some idea of the damage done by termites. 


In India losses to grain crops alone amount to 56 million 
dollars. Inthe U.S.A. damage to houses by termites was 
estimated at 40 million dollars in 1935. In Malaya 75% of 
all expenditure on the repair of government property goes 

to make good termite damage. Even today in India there are 
cases in which populations partly abandon towns owing to the 
high level of continuous destruction by termites. Termites 
also play a very large part in such matters as the cyclic con- 
version of matter in nature and soil formation. Termites 
are of great interest as polymorphous "Social" insects with 

a high degree of differentiation in the morphological and 
physiological features of the separate groups (castes) and 

an intricate and well organized internally regulated behavior 
pattern for the whole colony. 


All the diverse aspects of the study of termites were 
considered in the New Delhi symposium. 


The chairman of the symposium was the well-known 
Indian Zoologist Dr. M. L. Roonwal, the Director of the 
Zoological Survey of India (Calcutta). Experts invited by 
UNESCO headed the work of the sections. 


The well-known American specialist Professor A. E. 
Emerson (Chicago) was chairman of the section dealing with 
taxonomy and morphology. Doctor W.V. Harris (London) 
who directs work on termites in the British Museum of 
Natural History (London) presided at the section on the 

eneral biology of termites. Professor K. Gtésswald 

Wurtzburg, GFR) headed the section on termite control and 
termite-proof buildings. Professor M.S. Gilyarov (Mos- 
cow) headed the section on ecology, and the Indian entomolo- 
gist Doctor J.N. Misra (Cawnpore) was responsible for the 
section on developmental physiology and intestinal symbionts. 


The symposium involved approximately seventy zoolo- 
gists, entomologists and plant protection workers from 
India, Ceylon, Indonesia, Burma, Pakistan and Siam. The 
majority of the papers were presented by Indian entomolo- 
gists. 


In his opening address Doctor Roonwal dealt with the im- 
portance of termites and the problems that they presented to 
students of the social life of insects. He also outlined the 
scope of international cooperation in the study of termites 
(especially the conditions in which there is unintentional 
introduction of termites, study methods, unification of re- 
search methods and the terminology of control methods and 
materials). 


1The names of Indian cities have been quoted without 
indication as to country. 
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The Director of the UNESCO Bureau for Southern Asia 
(Doctor R. Fritsch, New Delhi) dealt with the aims of 
UNESCO in organizing meetings of scientists working on 
questions of this type. 





The Indian Minister of Scientific Research and Culture 
(Mr. H. Kabir) greeted the conference in a speech in which 
he spoke of the significance of termites as pests, the inter- 
est of a study of termites for psychologists and sociologists 
(!?) and the value of their natural activity. 


The subsequent work of the symposium was conducted 
in the sections, but since they met at different times all 
those present were able to attend the sections. 


Professor Emerson opened the section on taxonomy and 
morphology with a paper on the regressive evolution of ter- 
mites. He presented a wealth of comparative material to 
show that formations that are rudimentary in one caste may 
be functional in another [for example, the teeth on the 
mandibles of soldier nymphs of Occasitermes occasus (Sil- 
vestri)]. There are many examples of homology in various 
features of the structure of nymphs that disappear completely 
in the imaginal stage of given species, which have the 
imaginal characters of representatives of other genera. 
There is a typical tendency for a reduction in the cerci ina 
number of genera of higher termites. The regressive fea- 
tures in many forms include reduction of the eyes in workers, 
of the antennae in soldiers and of the styli in winged individu- 
als and the disappearance of the ootheca. According to 
Emerson, features that are undoubtedly progressive include 
the increase in size of the abdomen in the queen and the 
polymorphism of the soldiers, the general increase in the 
number of individuals in colonies, transition from a diet of 
damp wood to one of dry timber, leaves and grass and the 
management of "fungus gardens."' In Emerson's opinion the 
adaptive attributes are conditioned by the multiple genes and 
adaptation to stable conditions reduces variability. A pro- 
found study of all the castes and of all the stadia of termites 
and their behavior would be of interest in relation to phylo- 
geny. In stressing the relationship of the Isoptera and the 
Blattoidea Emerson noted that, in addition to morphological- 
ly similar features between some primitive forms of termite 
and the Blattoidea, symbiotic flagellates (Leptospironympha) 
that digest timber are found both in archaic termites or the 
genus Stolotermes and in the roach Cryptocercus punctulatus 
Scudder. 


Roonwal (Calcutta) reviewed progress in termite taxon- 
omy in the last ten years and stated that since 1949 descrip- 
tions have been given of two new families (Indotermitidae 
Roonw. and Termopsidae Grasse), one subfamily, thirty-two 
genera and subgenera and 188 species and subspecies; in 
addition previously unknown castes have been described for 
a number of species (for example the soldiers of specu 
termes. Roonwal stressed that the study of termites is no 
Ionger confined to Europe and America, but is being de- 
veloped in India, Africa and Australia. 


It was announced in a paper by Roonwal, Chhotani and 
Bose (Calcutta) on zoogeographic conclusions drawn from a 
study of Indian termites, that a new species of the genus 
Psammotermes Desneux had been discovered in Western 

ndia (previously this genus was only known from Africa and 
Madagascar) and that representatives of the genus Anoplo- 
termes Miller, that is found in South America and fo a Ies- 
ser extent in Africa, had been discovered in Eastern India 
(Assam). In attempting to explain these discoveries the 
authors based their statements on Wegner, whose conclu- 
sions are now rejected by most workers. 
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K.S. Kushwaha (Udaipur) demonstrated the importance 
of chaetotaxy in solving taxonomic problems, illustrating 
his point by the genus Odontotermes. 


Professor M. Ahmad (Lahore, Pakistan) spoke of the 
taxonomic position of termites in Pakistan, where 


Anacanthotermes microcephalus does great damage in 
Baluchistan. 


A young entomologist, Alam, presented a paper on the 
history of the position of termites in insect classification. 


In the section on physiology and development Professor 
K. Pampathi Rao (Tirupati) demonstrated that when the in- 
testinal fauna has been eliminated from Iteterotermes in- 
dicola (Wasmann), certain proteolytic enzymes remain, 
which he assumes help the termite to assimilate the protein 
present in intestinal symbiotic flagellates and other organ- 
isms. 


O.B. Chhottani (Calcutta) gave some interesting infor- 
mation on the mode of life and parthenogenesis of Kalotermes 
beesoni Gardner, which is a species that does great damage 
in the Pundjab. When he reared this species in the labora- 
tory he obtained a colony in which all the winged individuals 
were females. Under field conditions all the winged in- 
dividuals and those that had cast their wings were also fe- 
males. Apterous supplementary males were also produced 
in the laboratory. 


Chhottani's observations were confirmed by Doctor H. 
S. Vishnoi (Delhi) who had found colonies that contained only 
females. This is the first recorded case of parthenogenesis 
in the order Isoptera. 


In a paper by one of the oldest Indian zoologists D. 
Mukerji, and R. Chowdury (Calcutta) there was a detailed 
account of the embryonic development of termites. The 
paper contained a great many illustrations of the develop- 
ment of the embryo. 


Doctor Harris wittily summed up the program of the 
section on general biology when he remarked that those 
responsible for its preparation had taken it to mean all 
problems which could not really be fitted into the programs 
of the other sections. 


R.J. Deoras (Bombay), who investigated eight termi- 
taria, found that the queen always lay with its body along a 
magnetic meridian. Treatment with 5% DDT and hexa- 
chlorancyclohexane dust was ineffective, whereas a 2.5% 
suspension of a mixture of these insecticides gave good re- 
sults. 


Doctor Vishnoi reviewed the termite fauna of Delhi and 
its environs. The commonest and most harmful of the 


thirteen species are Coptotermes heini (Wasm.) and Micro- 
termes mycophagus (Desneux), which damage living plants 
(Carica aS citrus trees) in addition to harming the 
wooden are of buildings, furniture and paper. 


A group of workers from Cawnpore (A. Ausoit, P.S. 
Cheema, T. Koshi, S.L. Perti and S.K. Ranganathan) 
presented a paper on Odontotermes obesus Ramb., which is 
a species that constructs a mound and is of considerable im- 
portance in Cawnpore. It proved difficult to keep this 
species in the laboratory. Males and females collected dur- 
ing the flight period were placed in pairs in glass tubes 10 
cm long and 3 cm in diameter containing moist soil. There 
they constructed a chamber against one of the sides and the 
egg laying could be seen through the glass. At this stage 
the colony had to be transferred to a larger glass vessel. 
The termites were kept for two years by this method. The 
technique of keeping termites in the laboratory is important 
for the development of control measures and for studies on 
the resistance of timber to termites. 


After my opening remarks on ecological research 
problems and the need to study termites as a factor in soil 
formation, I presented a paper to the ecological section on 
the distribution and importance of termites in the USSR. I 
showed that termites alter the conditions of their existence 
in different climatic zones and that in the humid tropics one 
even finds open nests in trees, while in warm localities in 
which dry and rainy periods alternate the nests are usually 
constructed as mounds, and in the colder districts in the 
north of their distribution area termites live exclusively in 
the soil in dry heated areas ("the principle of a change in 
levels"). I also dealt with the soil-forming role of termites 
in Central Asia and gave examples of termite damage to 


buildings and other damage that they do in the USSR. 


Doctor R.N. Mathur (Dera Dun) presented a paper on the 
natural enemies of termites in which he pointed out that there 
were no recorded cases of the discovery of insect entomo- 
phages or nematodes? in termites or of their infestation by 
mites. The only enemies of termites listed were predators 
(ants, dragonflies, robber-flies and cockroaches, frogs, 
toads, lizards, birds and mammals). 


Doctor R. Hoon (New Delhi) gave an account of damage 
by termites to the dam at 'Hirakuda," which is the longest 
earth dam in the world. 


K. L. Meheshvary (Cawnpore) gave a report on a collec- 
tive study of the "fungus gardens" of Odontotermes obesus 
Ramb. It was found that diurnal temperature and humidity 
variations were evened out in the chambers of "fungus 
gardens" although the seasonal temperature variations are 
quite considerable (18-329). Air humidity in the chambers 
of "fungus gardens" was 80-95% when humidity in the ground 
atmospheric layer varied between 25 and 10 Meheshvary 
told me that there is always a humidity gradient in the 
chambers and that the humidity of the air is invariably close 
to the saturation point on the walls of the chamber where the 
fungal hyphae grow. The method used for studying humidity 
(psychometer and sensitive plates) was not suited to the 
measurement conditions. 


In the section on symbionts, J.C. Uttangi and K. J. 
Joseph (Dharwar) reported on the flagellate fauna from the 
ut of Indian termites, mentioning a number of species 
Pseudotrichon ha, Holomastigotoides, Spirotrichonympha, 
Trichonympha ate. They soared the ‘ways in which 
termites could become infected with flagellates, in particular 


via the eggs, and also noted the part that flagellates play in 
cellulose digestion. 


Meheshvary announced the results of collective research 
on fungi in the gut of termites, in fungus gardens and in the 
adjacent soil. It has been established that Termitomyces 
spp. are found only in the fungus gardens of termites as white 
balls and do not come either from the intestine or from the 
surrounding soil. Species of the genera Aspergillus, 
Rhizopus, Alternaria and others that are Blontifal in fungus 
gardens are found both in the soil and in the gut. Sulfate- 
reducing bacteria (Desulphovibrio desulphuricans and D. 
orientis) have also been obtained from the gut and from the 
soil. 


In his opening remarks to the section on control methods 
Professor Gésswald dealt with the importance of termites 
both in the tropics and in temperate latitudes (in Hamburg, 
for example, where accidentally introduced termites have 
become dangerous pests). In his paper on the procedure for 
testing the resistance of materials to termites Gésswald 
noted that it is best to use species that feed on dry timber 
(such as Kalotermes flavicollis Fabr.) in laboratory tests 
than eaters of damp wood (such as Reticulitermes lucifugus 
Rossi). When testing it is important to create the mos 
favorable temperature and humidity conditions and it is best 
to work with the last nymphal instar. The best results are 
obtained when the nymphs are hungry and unable to select 
food; such results are the most reliable. 


Doctor Harris dealt with aspects of the protection of 
houses made of cheap materials (wood, unbaked brick, etc.) 
from damage by termites. He had found from many years 
experience in West Africa that 10% of the cost of repairs to 
main buildings is spent on making good termite damage. 
More than 100 species damage buildings, but 47 (includin 
the genera Coptotermes, Odontotermes and Nasutitermes 
are particularly harmful. The principal control measures 
are to build houses in the driest possible situations with a 
termite-proof barrier (such as a layer of cement or con- 
crete) between the soil and the building; to make the sur- 
rounding area easy to clean (by concreting the yard, etc.); 
to treat the soil beneath the building with pentachlorphenol, 
dieldrin and other chemicals; to repair cracks in the founda- 
tions and piles promptly and to ensure that metal rods between 
the brick basement in contact with the soil and the wooden 
parts of the building are in good condition, and, wherever 
possible, to use treated timber; it is also recommended that 
the foundations should be laid on gravel, in which termites 
cannot live. 


1A, Emerson remarked that he knew of cases in which 
termites gave rise to mermitides, 

















A. Sarup (Calcutta) was of a similar opinion on the im- 
portance of treating the soil. 


Roonwal and his colleagues have tested the control 
measures used in India. Three brush coats of a 0.5% 
aqueous suspension of the gamma isomer of hexachloran- 
cyclohexane or coal tar creosote provides protection for 
twenty-nine months. Soil treated with 10% hexachloran- 
cyclohexane or with 1% chlordane retained its termite proof- 
ing properties for the same period. Air brick walls are 
protected for the same period by treatment with hexa- 
chlorancyclohexane dust. 


The proofing of timber was dealt with by Doctor D. 
Narayanmurti (Dera Dun). 


S.K. Ranganathan (Cawnpore) spoke of work by a group 
of specialists on the natural sensitivity of timber to damage 
by Heterotermes indicola (Wasmann). The termites were 
kept in sawdust from different types of timber. They soon 
perished in the sawdust of Cedrus deodara, Adina cordi- 
folia and Sporea robusta and certain other types of timber 
and lived Ionger in old sawdust from Testona grandis than 
in fresh sawdust. 


B. P. Sonti (Calcutta) described portable equipment for 
impregnating timber and articles made of bamboo with ter- 
mite proofing preparations. 


Several papers were devoted to termites as crop pests. 
Doctor H. E. Fernando (Ceylon) stated that Neotermes 


militaris Desneux, Neotermes greeni Desneux and Glypto- 
termes dilatatus Bugnion do great damage to the tea aerubs 
in Ceylon. Cryptotermes cludleyi Banks and C. perforans 
Kemner damage the wooden parts of buildings while the soi 
species C. ceylonicus Holmgren, Odontotermes redemanni 


Wasmann an . obscuriceps Wasmann damage timber in 
stores. 


In his notes for a paper that was not presented N. Dutt 
(Barrackpore) stated that Microtermes obesi Holmgren 
.~damages ripening jute (Corchorus). e soil is treated 
with aldrin in water, soaking of the upper 15 cm destroys 
93-95% of the termites. Treatment with chlordane (5%), 
aldrin (5%) and heptachlor (3%) dusts before sowing did not 
yield definite results. 


Doctor R.M. Patel (Jungad) stated that good results 
were obtained in termite control on cotton and wheat when 
5% hexachlorancyclohexane was applied to the soil with the 
seeds, and that this increased the cotton seed yield by 33% 
and the grain yield by 43% and reduced the number of ter- 
mites by 81-83%. Seed dusting with 50% hexachlorancyclo- 
hexane before sowing gave good results on wheat but was in- 
effective on cotton. Banding of the butts of mango trees with 
5% hexachlorancyclohexane oil emulsion destroyed 95% of 
the termites. 


Doctor D. B. Reddy (New Delhi) gave a report on the 
reat damage done to sugar cane and wheat by termites 
based on figures published by Indian agricultural journals). 

Termites that attack agricultural crops are controlled in the 

fields and by treating termitaria with chlorine-organic in- 

secticides. 


According to G.M. Das (Cinnamara) damage done to tea 
bushes by termites is increased because they prevent the 
shealing of damage and damage living tissues as well as dead 
wood. The tea bush pests (Odontotermes and Microcero- 


termes) are controlled by treating the soil with aldrin or 
dieldrin (1.24 kg/ha). 


Doctor T. Sankaran (New Delhi) gave some general in- 
formation on the damage done to crops by termites in India, 
the losses that they cause (280 million rupees a year) and 
control measures, compiled from official data. 

Roonwal and P.N. Chatterjee (Calcutta) spoke on the 
treatment of termite mounds (Odontotermes obesus Ramb.). 
Good results were obtained when aqueous Suspensions of 
hexachlorancyclohexane, DDT, aldrin and dieldrin were 
poured on the termitarium (9 liters per 10 cubic feet). 


There was lively discussion of all papers. 











It should be noted that both Indian and Western entomolo- 
gists think that termite "society" is fully comparable with 
human society. In his opening remarks Doctor Roonwal said 
that the termite society has castes, like many human soci- 
eties, and that the only difference is that termites do not 


have the leaders that people need. Professor Emerson con- 
siders that the termite society is almost an ideal towards 
which human society should strive. 


I often had to intervene and state that the analogy is 
very crude, superficial and anthropomorphic, that termite 
"society" arises from the differentiation and physiological 
inequality of the individuals, whereas in human society all 
the individuals are physiologically alike and division of labor 


arises from social and economic relationships, and that there 


is a fundamental difference between the instinctive behavior 
of termites and the activity of a thinking man, based on the 
accumulation and transmission of collective experience as- 
sociated with the development of collective labor forms, the 
use of tools, the development of language and other factors. 
In my opinion the philosophical concepts of foreign biologists 
on this point are rather primitive. 


The closing session adopted a resolution prepared by a 
committee of representatives of India, the USSR and Siam, 
chaired by Doctor Roonwal, the chairman of the symposium. 
This resolution stated that an international standing commis- 
sion should be set up under the aegis of UNESCO to study 
termites and that this commission should consist of repres- 
entatives of all interested countries and should have its 
ma offices in India (initially in an existing research 
center). 


Other special decisions included the publication of a key 
to the identification of termites that may be accidentally 
introduced, standardization of the measurements used in 
descriptions of termites, standardization of the terminology 
of substances used in termite control and unification of test- 
ing methods for termite-proofing timber, etc. 


At the final session all participants were greeted by the 
Secretary of the Indian Ministry of Supply and Agriculture 
(Mr. K.R. Damle) after Doctor Roonwal had summed up the 
general results of the work and Doctor Fritsch had made a 
brief statement. After this the foreign delegates thanked 
Indian entomologists for their hospitality and expressed their 
desire for future meetings and Professor Mukerji made an 
entertaining reply on behalf of Indian entomologists. 


SOME INDIAN ZOOLOGICAL ESTABLISHMENTS 


During the symposium there was an excursion to the 
Forest Research Institute at Dera Dun (600 m above sea 
level). Here we learned of the work of the entomological 
section headed by Doctor Mathur. The section has a staff of 
forty, five of whom have degrees. Doctor R.N. Mathur 
directs work on termites, psyllids and the larvae of Coleop- 
tera and Lepidoptera that damage trees. Sen Sarma works 


on termites. Doctor Chatterjee works on forest pest control; 


Balwant Singh and Avinash Chaudra work on various forest 
insects. 


The entomological section has extensive quarters with 
working collections of forest insects (adults and larvae) and 
a large and magnificent insectarium with well-equipped zinc 
chambers for rearing adult insects from larvae. There are 
six large windows along the narrow wall of the insectarium 
and fifteen windows in two levels along the wide wall. The 
entomological laboratory is associated with a special semi- 
productive experimental unit for timber protection by im- 
pregnation with various insecticides or repellent compounds, 


The main building of the institute houses several muse- 
ums. In the timber museum the exhibits are very well ar- 
ranged on the walls in the following order: photographs of 
the tree above with a map of its distribution below, under- 
neath which there are two panels of the timber, one of which 
is polished; this museum also has large diapositives of 


microsections of each timber and specimens df articles made 


from it, in addition to models of technical equipment and 
sawing equipment. Another museum is devoted to forest 
products (apart from timber) and contains various fruits, 


oils, rubber, fibers, edible fungi, shellac and other products. 


The zoological museum contains glass cases with specimens 
of tree pests at various stages in their development and 
samples of their damage; it also contains the hides of fur 


animals and other exhibits. All the museums are well laid 
out. 





It was also arranged for us to visit a forest of Pectona 
grandis, Choria robusta and Salmalia malabarica and ‘other 
species, with very sparse herbaceous covering and thick 
dead underbrush. Here we were able to see the termitaria 
of Odontotermes obesus Ramb. (which are almost as high as 
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a man), on the walls of which one can find associated colon- 
ies of Microtermes anandi Holmgren and their fungus 
gardens. 


I twice made excavations in this forest and established 
that the main larger inhabitants of the underbrush are cock- 
roaches (two species) averaging 30 per square meter), ter- 
mites (up to 600 per square meter) and a great many ants, 
especially Ponerinae. In the upper 10 cm of soil there were 
many rain worms (150-200 per square meter), a few may- 
beetle larvae (10-15 per square meter), a few click beetle 
larvae (4 per square meter) and chilopods. In general, the 
soils of this forest are transitional between laterites and 
brown soils. 


In Delhi University we saw the Zoological Department 
of the Scientific Faculty, which was founded in 1948 and 
moved to a new building in 1959. Of the sixteen teaching 
staff three deal with entomology (Doctor H.S. Vishnoi— 
morphology, biology, termites; Doctor K.N. Sarena— 
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physiology of digestion, and Doctor S. Seghal—morphology 
and wasps). 


There is an annual entrance of one hundred students, 
who specialize in entomology, ichthyology and parasitology. 


A great deal of work on entomology is carried out in the 
agricultural research institute in New Delhi. The entomo- 
logical department occupies a large block with a number of 
well-equipped laboratories. The department is headed by 
Doctor E.S. Narayan. The taxonomic section, which has 
extensive collections, is headed by Doctor R.D. Menon and 
the physiological section by Doctor N.C. Pant who studies 
the physiology of insect nutrition. The well-known entomo- 
logist S. Pradhan directs toxicological studies. 


In both Delhi and Dera Dun scientists regreted that 
they did not have sufficient contact with Soviet special- 
ists. 


















REVIEWS AND BIBLIOGRAPHY 


SH. M. DZHAFAROV: 


THE FAUNA OF AZERBAYDZHAN. DIPTERA. BLACK FLIES (SIMULIIDAE). 


This work is a regional summary of the black flies, one 
of the groups of blood-sucking Diptera. 


The damage done by swarms of small flies, especially 
black flies, is very great. The publication of a work ona 
group so difficult to determine as the black flies is therefore 
an important event. 


The work is based on a wealth of material covering 
many species collected and studied by the author, and is 
richly illustrated. 


The book begins with a systematic index of the species, 
followed by an introductory section with the following sub- 
sections: An outline of the study of blood-sucking black flies 
(Simuliidae) in the USSR; the composition, genetic links and 
geographic distribution of the black-fly fauna of Azerbaydzhan 
in relation to their ecology and comparison with the fauna of 
adjacent territories; the medical and veterinary importance 
of black flies in Azerbaydzhan; control measures. A list of 
references citing 105 Soviet and foreign authors is followed 
by a special section consisting of a brief description of the 
family and keys for the identification of the genera and 
species in the adult imago, pupal and larval stages. The 
book contains 54 of the author's drawings and 2 maps. 


The work has a number of basic faults, the most im- 
portant of which will be dealt with. It is, in my opinion, a 
fault that there is no account of the structure of black flies, 
which should consist at least of a brief description of the 
main morphological characters used by the author in his 
identification tables and descriptions. A brief account of the 
method of collection and preservation of black flies would 
also have been very useful. 


The omission of data on the biology of black flies can 
scarcely be justified on the basis that the author has pub- 
lished a separate paper on this question. Such information 
would be valuable, the more so since the chapters on the 
medical and veterinary importance of black flies and their 
control, which assume a knowledge of black-fly biology, are 
extremely detailed. 


The outline of the study of blood-sucking black flies is 
not well thought out. The author gives an unsystematic and 
uncritical review of a number of works, mainly those of 
pre-Revolutionary authors, and fails to mention a number of 
extremely important works by Soviet authors. In particular 
there is no mention of Rubtsov's 1956 revision of the Simuli- 
idae of the USSR, or of the work of Bel'tyukova and Usova, 
except for references to the authors' summaries. 


There is too much detail on pathological anatomical 
changes in the chapter on medical and veterinary importance. 
Although the author gives information on large-scale 
epizooty of cattle, the book does not contain a single figure 
relative to the extent of black-fly attacks on animals. The 
absence of quantitative data, especially after the author has 
stated on page 27 that bacteriological studies are necessary 
and "important because infection from black-fly bites can 
easily be confused with hemorrhagic septicemia (pasteurel- 
losis) and anthrax in cattle’ leads me to doubt whether 
black flies are the cause of mass epizooty in cattle. 


The chapter on black-fly control is poorly written. 
Here the author is largely concerned with protection from 
black flies and has little to say about control. He complete- 
ly fails to deal with control of the aquatic phases although 
Soviet authors (Usova, Bel'tyukova, Topchiyev and Dem! - 
yanchenko) have written on this question in addition to a 
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great many foreign authors. The aerosol method is advised 
for protection against the adult insects and for their control. 


Some extremely questionable data are given on protec- 
tion measures without any critical evaluation. Thus, we 
read on page 27: ''N.S. Abusalimov (1947) recommends 
periodic treatment of the head, neck and tender parts of the 
skin with petroleum residue for 3-4 months."" The use of 
these measures would lead to dermatitis in the animals and 
would, in any case, be impracticable with large herds. 


There are a great many glaring mistakes in the taxonomi 
section, some of which are quite fundamental. The descrip- 
tion of the family is imprecise, and there is scarcely any 
mention of the features of pupal structure. 


The mistakes in the keys for identification make it im- 
possible to identify a number of species. I shall give ex- 
amples. On page 36 in the key for identification of the 
species, it is incorrectly stated under section 2(1) that "the 
costal vein does not have spinules."' In fact, there are 
spinules on the costal vein in the genera enumerated below. 


On pages 55 and 56 the key for identification of the genus 
Eusimulium from the larvae is incorrect. Sections 1(2) and 
ivide the larvae into species with 5-segmented and 4- 
segmented antennae, while section 5(§) once again introduces 
a species with a 5-segmented antenna, which could have been 
included under section 1(2). 


On page 42 in the table for identification of adult black 
flies of the genus Cnephia the species Cn. argylacea and Cn. 
znoikoi cannot be distinguished, since the only distinction 
between the species—the posterior widening of the gonostern- 


um in Cn. argyncea— is not confirmed by the drawings (Figs. 


11 and an ere is no description for the adult Cn. 
argylacea. 


In a number of cases the keys for identification fail to 
tally with the descriptions of the species. On page 42, in the 
key for the identification of the genus Cnephia from the larvae, 
it is stated that the number of respiratory filaments is 11-60, 
while in the description of the species it is given as 10-60. 


On page 37, in the key for the identification of the pupae, 
section 4(1) gives the number of respiratory filaments in 


Prosimulium duodecimfiliatum as 24-26, while the description 


on page 38 gives 22. 


On page 42 in the key for the identification of Cnephia 
from the larvae, section 1(2) gives the color of thé larva of 
Cn. nigra as dirty-brown, while the description on page 43 
gives f as dark-gray or light-yellow. In the following sec- 
tion 2(1) it is stated that the larva is 5-6 mm long, and the 
color light-yellow, while in the description of es 
terterjani (which follows this section) on page’ e length 
of the Iarva is given as 7-7.5 mm, and the color as dirty- 
brown. 


In the key for the pupae of the genus Cnephia the number 
of respiratory filaments is given as 45-65 aner section 1(2), 
while in the description of the species on page 44 it is given 
as 45-50. 





On page 35 in the key for the identification of the larvae, 
section 10(3) should be 10(5), 10(2) should be 11(12) and 
12(1) should be 12(11). 


On page 127 the figure 52(51) has been erroneously in- 
serted after the penultimate section 9(10) and should clearly 
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In the keys the species are often distinguished on the 
basis of a single character or insignificant differences. 


The keys to the adults are given for both sexes, but 
only one sex can be identified for certain species. 


The terminological confusion in the description of the 
species makes identification more difficult. On page 68 the 
author writes in the description of Eusimulium florae: 
"There is one large marginal tooth at the end of the mandi- 
ble."" In the accepted terminology (Rubtsov, 1956) there is 
an apical tooth at the end of the mandible. On page 101 we 
read: "The external tooth is relatively poorly developed." 
On page 106 the posterior teeth of the mandible are 
described, although neither "external" nor "posterior" are 
applied to the teeth of the mandible. 


There are a good many unhappy expressions in this work. 


Thus, it is not clear what the author meant to convey on 
page 100 by "blood-sucker (Rubtsov, 1940, 1951a). From 
my observations the males of this species are found more 
frequently around man than the females," and on page 65 


"the flight of the adult insects is slow and circular," etc. 


There are many misprints in both the Russian and the 
Latin text, some of which greatly distort the text or make it 
unintelligible. I shall give just a few examples. 


In the taxonomic index no page numbers are given for the 
species. On page 21 we read "blood-sucking insects (midges, 
horseflies, warble flies (!?), etc. ;" on page 34—"the black- 
fly family (Simuliidae) belongs to the suborder "with short 
antennae (Nematocera)" of the order Diptera." The genus 
Friesia is referred to throughout the book as "Friesie;" the 
species Eusimulium maritimum is consistently referred to 
as "Eus. maritinum.™” On page 37 the author gives three dif- 
ferent spellings of one specific name—"'Prosimulium duo- 
desimfiliatam," "Pros. duodemsimfiliatum” and "Pros. 
qduodesimfiliata,"' all of which are incorrect. The reference 
on page 74 to page 36 is wrong, and So on. 


In conclusion I can only regret that the indications of ex- 
treme carelessness that are everywhere apparent and the 
many resultant errors greatly reduce the value of the ex- 
tensive amount of laborious work carried out by the author 
and severely restrict the use of the book for identifying black 
flies. 





Abbreviation! 
Agrobiol. 
Akusherstvo i Ginekol. 
Antibiotiki 
Aptechnoye Delo 


Arkh. Anat. Gistol. i. 
Embriol. 


Arkh. Biol. Nauk SSSR 
Arkh. Patol. 

Biofizika 

Biokhimiya 

Biokhim. Plovod i Ovoshchey 
Bot. Zhur. 

Byull. Eksptl. Biol. i Med. 


Byull. Moskov. Obshchestva 
Ispytateley Prirody, Otdel 
Biol. 


Doklady Akad. Nauk SSSR 
Eksptl. Khirurg. 
Farmakol. i Toksikol. 
Farmatsiya 

Fiziol. Rasteniy 

Fiziol. Zhur. SSSR 


Gigiyena i Sanit. 


Izvest. Akad. Nauk SSSR, Ser. 
Biol. 


Izvest. Tikhookeanskogo N. I. 
Inst. Rybnogo Khoz. i 
Okeanog. 


Khirurgiya 
Klin. Med. 
Lab. Delo 


Med. Parazitol. 


Med. Radiol. 

Med. Zhur. Ukrain. 
Mikrobiologiya 
Mikrobiol. Zhur. 


Nevropatol. Psikhiat. i 
Psikhogig. 


Ortoped., Travmatol. i Protez. 


Parazitol. Sbornik 
Pediatriya 
Pochvovedeniye 
Priroda 


Problemy Endokrinol. i 
Gormonoterap. 


Problemy Gematol. 


Problemy Tuberk. 


. 
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Journal! 
Agrobiologiya 
Akusherstvo i Ginekologiya 
Antibiotiki 
Aptechnoye Delo 
Arkhiv Anatomii Gistologii i Embriol- 
ogii 
Arkhiv Biologicheskikh Nauk SSSR 
Arkhiv Patologii 
Biofizika 
Biokhimiya 
Biokhimiya Plovod i Ovoshchey 
Botanicheskiy Zhurnal 
Byulleten' Eksperimentalnoy 
Biologii i Meditsiny 
Byulleten' Moskovskogo Obshchestva 


Ispytateley Prirody, Otdel 
Biologicheskiy 


Doklady Akademii Nauk SSSR 
Eksperimentalnaya Khirurgiya 
Farmakologiya i Toksikologiya 
Farmatsiya 

Fiziologiya Rasteniy 


Fiziologicheskiy Zhurnal SSSR im. I. 
M. Sechenova 


Gigiyena i Sanitariya 


Izvestiya Akademii Nauk SSSR, Seriya 
Biologicheskaya 


Izvestiya Tikhookeanskogo N.I. Instituta 
Rybnogo Khozyaystva i Okeanografii 


Khirurgiya 
Klinicheskaya Meditsina 


Laboratornoye Delo (po Voprosam 
Meditsiny) 


Meditsinskaya Parazitologiya i 
Parazitarnye Bolezni 


Meditsinskaya Radiologiya 
Medichniy Zhurnal Ukrainskiy 
Mikrobiologiya 
Mikrobiologichniy Zhurnal 


Nevropatologiya, Psikhiatriya i 
Psikhogigiyena 


Ortopediya, Travmatologiya i 
Protezirovaniye 


Parazitologicheskiy Sbornik 
Pediatriya 

Pochvovedeniye 

Priroda 


Problemy Endokrinologii I Gormono- 
terapii 


Problemy Gematologii i Perelivaniya 
Krovi 


Prolemy Tuberkuleza 


RUSSIAN JOURNALS FREQUENTLY CITED 


Translation 


Agrobiology 

Obstetrics and Gynecology 

Antibiotics 

Pharmaceutical Transactions 

Archives of Anatomy, Histology, and Embryology 


Archives of Biological Science USSR 

Archives of Pathology 

Biophysics 

Biochemistry 

Biochemistry of Fruits and Vegetables 
Journal of Botany 

Bulletin of Experimental Biology and Medicine 


Bulletin of the Moscow Naturalists Society, 
Division of Biology 


Proceedings of the Academy of Sciences USSR 
Experimental Surgery 

Pharmacology and Toxicology 

Pharmacy 

Plant Physiology 

I.M. Sechenov Physiology Journal USSR 


Hygience and Sanitation 


Bulletin of the Academy of Sciences USSR, Biology 
Series 


Bulletin of the Pacific Ocean Scientific Institute of 
Fisheries and Oceanography 


Surgery 
Clinical Medicine 
Laboratory Work (on Medical Problems) 


Medical Parasitology and Parasitic Diseases 


Medical Radiology 

Ukrainian Medical Journal 

Microbiology 

Microbiology Journal 

Neuropathology, Psychiatry and Psychohygiene 


Orthopedics, Traumatology and Prosthetics 


Parasitology Collection 
Pediatrics 

Soil Science 

Nature 

Problems of Endocrinology and Hormone Therapy 


Problems of Hematology and Blood Transfusion 


Problems of Tuberculosis 











Ter: 
Tru 


Tru 
Tru 
Tru 
Tru 


Ves! 


Ves 
Ves 
Ves 
Ves' 
Vete 
Vin 
Vop 
Vop 
Vop 
Vop 
Vop 
Vop 
Vop 
Vop 
Vra 
Zav 
Zhu 


Zhu 


Zhu 
Zhu 


Zoc 








Sovet. Med. 
Sovet. Vrachebnyy Zhur. 
Stomatologiya 

Terap. Arkh. 

Trudy Gelmint. Lab. 


Genet. 
Gidrobiol. 
Mikrobiol. 
Okean. 


Trudy Inst. 
Trudy Inst. 
Trudy Inst. 
Trudy Inst. 


Trudy Leningrad. Obshchestva 
Yestestvoisp. 


Trudy Vsesoyuz. Gidrobiol. 
Obshchestva 


Trudy Vsesoyuz. Inst. Eksptl. 
Med. 


Ukrain. Biokhim. Zhur. 
Urologiya 

Uspekhi Biokhimii 

Uspekhi Sovremennoy Biol. 
Vestnik Akad. Med. Nauk SSSR 


Vestnik Khirurg. im. Grekova 


Vestnik Leningrad. Univ. Ser. 
Biol. 


Vestnik Moskov. Univ., Ser. 
Biol. i Pochvov. 


Vestnik Oftalmol. 

Vestnik Oto-rino-laringol. 
Vestnik Rentgenol. i Radiol. 
Vestnik Venerol. i Dermatol. 
Veterinariya 

Vinodeliye i Vinogradarstvo 
Voprosy Klin. 

Voprosy Med. Khim. 
Voprosy Med. Virusol. 
Voprosy Nevrokhirurg. 
Voprosy Onkol. 

Voprosy Pitaniya 

Voprosy Psikhologii 
Voprosy Virusologii 
Vrachebnoye Delo 

Zav. Lab. 


Zhur. Mikrobiol., Epidemiol. 
i Immunobiol. 


Zhur. Nevropatol. i Psikhiat. 


Zhur. 
Zhur. 


Obshchey Biol. 
Vysshey Nerv. Deyatel. 


Zool. 


Zhur. 













Sovetskaya Meditsina 
Sovetskiy Vrachebnyy Zhurnal 
Stomatologiya 
Terapevticheskiy Arkhiv 


Trudy Gelmintologicheskoy 
Laboratoriya 


Trudy Instituta Genetiki 
Trudy Instituta Gidrobiologiya 
Trudy Instituta Mikrobiologiya 


Trudy Instituta Okeanologii. Akademii 
Nauk SSSR 


Trudy Leningradskogo Obshchestva 
Yestestvoispytateley 


Trudy Vsesoyuznogo Gidrobiologicheskogo 
Obshchestva 


Trudy Vsesoyuznogo Instituta Eksperi- 
mental'noy Meditsiny 


Ukrainskiy Biokhimichniy Zhurnal 
Urologiya 

Uspekhi Biokhimii 

Uspekhi Sovremennoy Biologii 


Vestnik Akademii Meditsinskikh Nauk 
SSSR 


Vestnik Khirurgii imeni Grekova 


Vestnik Leningradskogo Universiteta, 
Seriya Biologii. 


Vestnik Moskovskogo Universiteta, 
Seriya Biologii i Pochvovedeniya 


Vestnik Oftalmologii 

Vestnik Oto-rino-laringologii 
Vestnik Rentgenologii i Radiologii 
Vestnik Venerologii i Dermatologii 
Veterinariya 

Vinodeliye i Vinogradarstvo SSSR 
Voprosy Klinicheskiye 

Voprosy Meditsinskoy Khimii 
Voprosy Meditsinskoy Virusologii 
Voprosy Nevrokhirugii 

Voprosy Onkologii 

Voprosy Pitaniya 

Voprosy Psikhologii 

Voprosy Virusologii 

Vrachebnoye Delo 

Zavodskaya Laboratoriya 


Zhurnal Mikrobiologii, Epidemiologii 
i Immunobiologii 


Zhurnal Nevropatologii i Psikhiatrii 
imeni S.S. Korsakova 


Zhurnal Obshchey Biologii 


Zhurnal Vysshey Nervnoy Deyatel'- 
nosti imenil.P. Pavlova 


Zoologicheskiy Zhurnal 






ERRATA 


In the article by K. A. Breyev, entitled "Biological 
Principles of the Control of Warble-Flies, on page 36, 


Soviet Medicine 

Soviet Physicians Journals 

Stomatology 

Therapeutic Archives 

Transactions of the Helminthology Laboratory 


Transactions of the Institute of Genetics 
Transactions of the Institute of Hydrobiology 
Transactions of the Institute of Microbiology 


Transactions of the Institute of Oceanology, 
Academy of Sciences, USSR 


Transactions of the Leningrad Society of Naturalists 


Transactions of the All-Union Hydrobiological 
Society 


Transactions of the All-Union Institute of Ex- 
perimental Medicine 


Ukrainian Biochemical Journal 

Urology 

Progress in Biochemistry 

Progress in Contemporary Biology 

Bulletin of the Academy of Medical Science, USSR 


Grekov Bulletin of Surgery 
Journal of the Leningrad University, Biology Series 


Bulletin of the Moscow University, Biology and 
Soil Science Series 


Bulletin of Ophthalmology 

Bulletin of Otorhinolaryngology 

Bulletin of Roentgenology and Radiology 
Bulletin of Venereology and Dermatology 
Veterinary Science 

Wine -Making and Viticulture 

Clinical Problems 

Problems of Medical Chemistry 
Problems of Medical Virology 
Problems 
Problems 
Problems 
Problems 


Problems 


of Neurosurgery 
of Oncology 

of Nutrition 

of Psychology 
of Virology 
Medical Profession 
Factory Laboratory 


Journal of Microbiology, Epidemiology, and Im- 
munobiology 


S.S. Korsakov Journal of Neuropathology and 
Psychiatry 


Journal of General Biology 
I. P. Pavlov Journal of Higher Nervous Activity 


Journal of Zoology 


Volume 40, Issue Number 1 of ENTOMOLOGICHESKO- 
YE OBOZRENTYE, the following correction should be 


made. 


Reads: “order of 450, 000 rubles annually" 


Should read: "order of 450, 000, 000 new rubles annual- 


ly" 




































































































































































































































































Abbreviation 


(Transliterated) 


AMN SSSR 
AN SSSR 
BIN 

FTI 
GONTI 
GOST 
GRRRI 
GTTI 
GU 

I KhN 
IL (IIL) 
IONKh 
IP 

ISN (Izd. 
Izd. 
LEM 
LENDVI 
LEO 
LIKhT 


LIPZ 
LIPK 
Medgiz 
MOPISh 
MVI 
MZdrav 
MZI 
LOKhO 
NIIZ 
NINKhI 
NIU 
NIUIF 
NIVI 
ONTI 
OTI 
RBO 
ROP 
SANIIRI 
SANIISh 
TsNI 
TsNTL 
VASKhNIL 
VIG 
VIEM 
VIR 
VIUAA 


VIZR 
VNIRO 
ZIN 


ABBREVIATIONS MOST FREQUENTLY ENCOUNTERED 
IN RUSSIAN BIO-SCIENCES LITERATURE 


Significance 


Academy of Medical Sciences, USSR 

Academy of Sciences, USSR 

Botanical Institute 

Institute of Physiotherapy 

State Scientific Technical Institute 

All-Union State Standards 

State Roentgenology, Radiology, and Cancer Institute 
State Technical and Theoretical Literature Press 
State University 

Scientific Research Institute of Surgical Neuropathology 
Foreign Literature Press 

Inst. Gen. and Inorganic Chemistry (N.S. Kurnakov) 
Soil Science Institute (Academy of Sciences, USSR) 
Soviet Science Press 

Press 

Laboratory for experimental morphogenesis 
Leningrad Institute of Dermatology and Venereology 
Laboratory of Experimental Zoology 


Leningrad Surgical Institute for Tuberculosis and Bone and 
Joint Diseases 


Leningrad Institute for Study of Occupationa) Diseases 
Leningrad Blood Transfusion Institute 

State Medical Literature Press 

Moscow Society of Apiculture and Sericulture 

Moscow Veterinary Institute 

Ministry of Health 

Moscow Zootechnical Institute 

Leningrad Society of Orthopedic Surgeons 

Scientific Research Institute of Zoology 

Scientific Research Institute of Neurosurgery 
Scientific Institute for Fertilizers 

Scientific Research Institute of Fertilizers and Insecticides 
Veterinary Scientific Research Institute 

Division of the Scientific Technical Press 

Division of Technical Information 

Russian Botanical Society 

Russian Society of Pathologists 

Central Asia Scientific Research Institute of Irrigation 
Central Asia Scientific Research Institute of Sericulture 
All-Union Central Scientific Research Institute 
Central Scientific and Technical Laboratory 


- All-Russian Lenin Academy of Agricultural Sciences 


All-Union Institute of Helminthology 
All-Union Institute of Experimental Medicine 
All-Union Institute of Plant Cultivation 


All-Union Institute of Fertilizers, Soil Science, and Agricultural 
Engineering ‘ 


All Union Plant-Protection Institute 
All-Union Scientific Institute of Fishing and Oceanography 
Zoological Institute (Academy of Sciences, USSR) 


Note: Abbreviations not on this list and not explained in the translation have been transliterated, no further 
information about their significance being available to us. — Editor. 








